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COMMENTS SUBMITTED TO THE

F UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ON ITS PROPOSED LISTING OF PAGEL'S PIT

ON THE SUPERFUND NATIONAL PRIORITIES LIST
i- ______(Proposed October 15, 1984)________

Introduction

The following comments are submitted on behalf of Winnebago

I Reclamation Service, Inc. in response to EPA's Notice of Proposed

• Rulemaking published in the Federal Register on October 15, 1984,

49 Fed. Reg. 40320. Pagel's Pit (Pagel's) is a land disposal site

located approximately 5 miles south of Rockford, Illinois, in a

rural unincorporated area of Winnebago County. The facility is

I licensed by the Illinois EPA for solid waste disposal. EPA pro-

I poses to add Pagel's to the National Priorities List (NPL) issued

" under the authority of Section 105(8) of the Comprehensive Envi-

ronmental Response, Compensation and Liability Act of 1980. Win-
•.

nebago Reclamation Service, Inc. is the owner and operator of this

facility. These comments are directed to EPA's proposal to

include it on the NPL.

•- The NPL is supposed to contain those sites "that appear to

I present a significant risk to public health or the environment".

49 Fed. Reg. 40320 (Oct. 15, 1984). EPA concluded that Pagel's is

j such a site based on a projected score under the Hazard Ranking

System of 42.47. This score is higher than the 31.98 assigned to

L the nearby upgradient Acme Solvents site, a solvents reclaiming

and disposal facility using unlined lagoons, which appeared on

both the Interim Priority List and the first formal National Pri-

I orities List* Since its inception in 1972, Pagel's has been per-

mitted as a solid waste disposal facility by the Illinois EPA

L
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p (IEPA) and has operated in compliance with that permit. It was

designed and built with a state-of-the-art liner and leachate col-

I lection system. It has never been charged with any violation of

any federal, state, or local environmental protection law or regu-

• lation. We have been advised that of all of the NPL sites listed

t or proposed in Illinois, this is the only one not recommended by

the State for listing.

I Yet under EPA's scoring, Pagel's is considered a greater pub-

lic health hazard than the Acme site, which is 12 years older than

I Pagel's, never had a permit, and was closed for failure to comply

I with environmental requirements. In addition. Acme disposed of

primarily hazardous materials, and it did so by dumping uncontain-

I erized liquid solvents and sludges with high concentrations of

heavy metals into unlined lagoons with direct access to ground-

I water. EPA's ranking of Pagel's is premised upon the theory that

f Pagel's is leaking and that a plume of groundwater contamination

is flowing from the facility into the aquifer beneath it where it

I is interacting with the plume originating at Acme. (B.C. Jordan

Final Remedial Investigation Study for the Acme Solvents Superfund

L Site, Vol. I, Sept. 1984, Figure 32.)-̂  Thus the inference of an

"observed release" from Pagel's as a separate source has beenL
L
L

L
L

This study is cited hereinafter as "E.G. Jordan Final". A
draft of this report dated July, 1984, was cited and relied
upon by EPA in its HRS evaluation of Pagel's, which was dated
June 11, 1984, and hence inexplicably purports to have been
completed prior to the existence of the report on which it
relied. The final report became available in September. We
did not receive a copy of that final report until late Novem-
ber and have not yet received a final copy of the Appendix to
the report, although we have requested a copy.

- 2 -
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drawn even though the compounds in question are known to be

spreading from Acme, merely because Pagel's is in the vicinity.

I That theory is not supported by the administrative record.

First, there is no empirical evidence that Pagel's liner has

I leaked. Second, even in its current state, the record indicates

r that a more plausible theory is that Acme is the sole source of

the observed contamination in the area. The available data

I (including hydrogeologic, groundwater quality, and leachate qual-

ity data) indicate that Acme Solvents is the major contributor,

I and possibly the only contributor, to groundwater contamination in

| the area. These data indicate that strong downward groundwater

gradients beneath Acme allow for downward movement of contaminants

I from that site within the groundwater system. Relative densities

of chlorinated hydrocarbons compared to water may also account for
f

this downward movement of the contaminants where the contaminants

I are high enough in concentration to remain undissolved or par-

tially dissolved. As groundwater moves westward from Acme towards

I Pagel's, the vertical groundwater gradients change to predomi-

nantly lateral flow, and then flow upwards towards Pagel's in

L response to local hydrogeologic conditions. In particular, the

I bedrock turns downward in the vicinity of Pagel's, and the ground-

*- water at that point flows into sandy soils as it approaches

j Pagel's.

The limited data from monitoring wells between the two sites

is consistent with this analysis. Shallow wells between the two

. sites are generally uncontaminated, while deeper domestic wells in

*~ the same area are contaminated, reflecting the presence of the

L
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|~ contaminated plume. In addition, biodegradation of volatile

organic contaminants within the groundwater system from beneath

I Acme, discussed more fully below, provides a reasonable explana-

tion for the transformation of primary contaminants from Acme to

• degradation products which appear in the vicinity of Pagel's.

I While the presence of different chemicals may give the initial

appearance of indicating distinct plumes, the biodegradation rela-

I tionships between the two sets of chemicals, discussed below, is

consistent with the theory of long-term movement of a single plume
I originating from beneath the Acme site, coupled with slow bio-

f degradation as the contaminants move westward towards Pagel's.

Winnebago Reclamation Service has hired the firm of Warzyn

I Engineering, Inc. to conduct additional groundwater sampling and

analysis in the area between the Acme and Pagel's locations and in

i the immediate vicinity of Pagel's. This study is expected to be

I completed by mid-February, 1985, and should provide additional

important data concerning groundwater flow and plume analysis. We

I will submit the results of that study to EPA as soon as it is com-
pleted, and we ask EPA not to include Pagel's on any NPL at least

l_ until the results of that study have been carefully reviewed and

• analyzed. Meanwhile, recognizing that Pagel's is in the vicinity
L of a 24-year-old known pollution source for some or all of the

j contaminants of concern, absent evidence of a plume emanating from

Pagel's, an HRS score based upon an observed release is unwar-

L ranted.

. Re-ranking Pagel's on the basis of route characteristics and

•- containment criteria, rather than observed release, results in a

L
L
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r Hazard Ranking Score of, at best 0, and at worst 10.53. Either

score is well below the current 28.50 cut-off and is consistent

I with current conditions at the site. Pagel's should therefore be

taken off the proposed NPL update.

I. DESCRIPTION OF PAGEL'S PIT SITE, ACME SITE,
I AND PROPOSED NPL LISTING OF PAGEL'S.______

f A- The Paqel's Pit Site.

Prior to its development as a sanitary landfill, the area

I comprising what is now Pagel's Pit contained a sand and gravel pit

| and a dolomite quarry. It was converted into a landfill area in

response to Winnebago County's need for an environmentally sound

I solid waste disposal area. From its inception, the site was con*

ceived and operated as a non-hazardous waste disposal area. Con-
*

trary to the statements on EPA's HRS cover sheet, no landfill

I operations were conducted at the site prior to 1972.

Pagel's was constructed with the full knowledge and close

I cooperation of the Illinois EPA and the active encouragement of

the local community. The landfill consists of a large basin, much

L like a large bathtub. (Appendix A, Photographs 1 and 2).-̂  The

. basin is lined with a high-integrity asphalt liner system which

•- was constructed in the following manner. The subbase of the land-

( fill was leveled and covered with compacted road stone. This

material was then primed and covered with two inches of asphaltic

L ______
L *s Referenced photographs showing the various states of con-

struction are included in Appendix A.

L
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I" concrete, creating a permeability rating of 1 x 10~7 cm/sec.

(Appendix A, Photographs 3, 4, 5, and 6). This asphalt liner was

I covered in turn with a cationic coal tar sealer to further reduce

permeability to approximately 1 x 10"̂ . (Appendix A, Photographs

• 7, 8, 9, and 10.) This is a well recognized, widely used, and

I highly effective type of liner, as discussed below at pp. 27-28.

The asphaltic concrete provides a stable base to which the

I cationic coal tar sealer binds permanently. Bound to the asphal-

tic concrete base in this manner, the sealer cannot move or crack.

I A leachate collection system was also installed to remove any

i liquid which was generated by or found its way into the landfill

from the surface of the liner. The cationic coal tar sealer was

I covered with six to eight inches of sand. A series of six-inch

leachate collection pipes was then installed, and covered with an

i. additional two to three inches of sand and tires for protection.

i (Appendix A, Photographs 12 and 13). The leachate which was so

collected was initially drained into leachate tanks, which were

I later replaced by ponds located in the middle of the landfill

within the liner, and 40 to 60 feet above it. Pumps placed at

L regular intervals in manholes on the floor of the liner remove

• leachate to these ponds. The leachate which flows into the

*• leachate ponds through this system is trucked off-site for dis-

| posal to the Sanitary District of Rockford.

The State of Illinois issued Permit #1972-24 authorizing

operation of the site as a solid waste disposal site to Pagel's

. Pit on April 7, 1972. A copy of that permit is attached hereto as

*~ Appendix B. The site opened on July 17, 1972, after the

L
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construction and installation of the asphaltic cement with coal

tar sealer liner.

I Pagel's has been operated in compliance with the letter and

.- spirit of this permit and Illinois law throughout its history.

From the outset, the operators of the facility have kept in close

I communication with the Illinois EPA to make sure that no wastes

were accepted at the site which were hazardous or which would

I damage the facility. -^ Whenever the facility operators had a

- question concerning the acceptability of certain wastes, a supple-

• mental permit for special wastes was requested from the Illinois

I EPA as required by Illinois law.-̂  The requests were accompanied

by a description of the chemical composition of the material in

I question. A number of such permits were issued which were never

used, apparently due to the generator's decision, after inquiry,

*- to take the wastes elsewhere.-5-' The operators of the facility in

I each case advised the Illinois EPA that it would not accept any

wastes which I EPA regarded as inappropriate for disposal there.

I No "special wastes", defined under Illinois law to include hazard-

ous or industrial wastes, were accepted without a supplemental

L permit from IEPA authorizing acceptance. Throughout its

i
i ** See Appendix C hereto, Affidavit of Charles J. Howard, Presi

Sent, Winnebago Reclamation Service, Inc., 1 2 and Exhibit 1
j (hereinafter "Howard Aff.").

*s A number of such permits are contained in the EPA list of
i references supporting the Pagel's HRS ranking as Ref. No. 3.

*s Howard Aff., f 4 and Exhibit 2.

I.
- 7 -
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operation, Pagel's has maintained complete records of materials

accepted under such permits.

I In I960, several domestic veils to the east of the Pagel's

site (towards Acme) were found to contain high concentrations of

I volatile organic chemicals. A field investigation by IEPA attrib-

I uted the cause of this pollution to the Acme Solvents site rather

than to Pagel's.v Winnebago Reclamation nonetheless undertook

I the task of providing the affected residents with bottled drinking

water as a "good neighbor" gesture because no one else came for-

I ward to do so.

I In short, this is not an abandoned hazardous waste disposal

site. It is a carefully managed and properly licensed solid waste

I disposal facility. It was established in response to requests by

the community, including the City of Rockford, for just such a

I facility, and it serves a number of valuable and necessary func-

• tions for the community. It has an enviable record of environmen-

tal compliance and close cooperation with state and local authori-

I ties. There is no direct evidence of any environmental contamina-

tion emanating from this facility.

(^ However, this facility has the bad luck to be located down-

• gradient from the nearby Acme Solvents site, a heavily contami-

*- nated and leaking Superfund site. It is to that site that we next

I turn.

v This is documented in a sampling and analysis report by
. Warzyn Engineering dated April 28, 1980, and an IEPA memoran-
I dum dated August 14, 1981. Copies of both are attached here-
*- to as Appendix 0.

L
- 8 -

L



r
F B. The Acme Solvents Site.

I The Acme Solvents site is located to the east of Pagel's Pit,

across Lindenvood Road. (B.C. Jordan Final, Fig. 2). It is a

I twenty-acre site which was operated as a disposal facility from

1960 until 1973. Spent solvents and sludges from the company's

I solvent distillation units in Rockford were dumped into seven

f open, unlined lagoons on the site. These materials contained high

concentrations of heavy metals such as arsenic, chromium, lead,

I cadmium, and copper, and volatile organic chemicals such as methyl

ethyl ketone, toluene, zylene, trichloroethylene, and trichloro-

I ethane. Between 10,000 and 15,000 drums were stored in various

I locations around the site. (Remedial Action Master Plan, Acme

Solvent Reclaiming Site, Weston, February 1983; EPA list of refer-

ences supporting the Pagel's HRS, Item 7 at 2-1 and 2-7, herein-

after cited as RAMP __; E.G. Jordan Final at 9). During the

I_ height of its operation. Acme was disposing of between 450 and 600

• gallons of waste per day. (E.G. Jordan Final at 9).

This site, by contrast with Pagel's, never had an IEPA per-

I mit. Indeed, lEPA's first contact with the site was an inspection

in February of 1972 in response to a report filed by an area game

t biologist. On September 25, 1982, Acme was formally charged with

I a number of environmental violations at a hearing before the Illi-

nois Pollution Control Board. As a result of the hearing. Acme

I agreed to begin remedial actions to clean up the site including

(1) drainage and off-site disposal of materials in the lagoons;

(2) removal of all 55-gallon drums to an EPA-approved landfill;

L
- 9 -



• and (3) filling the storage lagoons with clean fill. (RAMP at

|~ 2-1, 2-2; E.G. Jordan Final at 2). Instead, Acme backfilled the

lagoons without removing the contents and crushed and buried the

I majority of drums on-site. (̂ d.). This uncontrolled waste dis-

_- posal resulted in the formation of a contaminated groundwater

• plume moving to the west of the site and contamination of domestic

f water supply wells along Lindenwood Road and the accumulation of

approximately 27,000 cubic yards of contaminated soils. (Ecology

I and Environment, Inc., Field Investigation of Uncontrolled Hazard-

l ous Waste Site - Extent of Groundwater Contamination - Acme Sol-

• vents Paqel's Pit Area near Morristown, II,, Task Report to EPA,

I March 1983, at 40-42, EPA list of references supporting the

Pagel's HRS, Item 1, hereinafter cited as "E&E at __"; see also

I Appendix D hereto).

As a result of the discovery in 1980 of contaminated domestic

I wells, EPA undertook a series of investigations to determine the

I extent of the groundwater contamination at the Acme site. A geo-

logic study showed Acme perched on an area of relatively shallow

I and exposed bedrock overlain by gravelly sand. The bedrock was

found to be deeply weathered and, where exposed, extensively frac-

L tured. Subsurface conditions were similar, "competent zones were

i found to overlie weathered and highly fractured zones". (E.G.

Jordan Final at 31). The bedrock plunges steeply to the northwest

I beneath Pagel's Pit. The area beneath Pagel's on a horizontal

level with the bedrock beneath Acme is filled with clayey and

L granular deposits. (Id.).

Groundwater flow in the area was determined to be east to

west (from Acme towards Pagel's), with some localized north and

L
- 10 -
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F south currents flowing away from the Acme site resulting from

groundwater mounding caused by disposal activities and recharge

I from a nearby creek. (E.G. Jordan Final at 40). The shallow

aquifers in this area are hydrologically connected to the deeper

• highly productive sandstone aquifers providing the water supply

I for large industrial and municipal wells in the Rockford vicinity.

(RAMP at 2-5).

I The contaminated private water supply wells are located

between Acme and Pagel's along Lindenwood Road, downgradient from

I Acme. In 1982, Ecology and Environment, Inc., an EPA contractor,

I installed 17 monitoring wells in and around the Acme site. (E&E

at 13). In 1983, E.G. Jordan, another EPA engineering contractor,

I installed an additional 7 monitoring wells and 8 piezometers.

(E.G. Jordan Final at 13). None of these monitoring wells was

i deep enough to tap the bedrock between the Acme and Pagel's sites,

I although the contaminated domestic wells located in that area were

drilled into the bedrock, and numerous references to strong down-

I ward movement of groundwater appear in both studies.-^

i
i
i
I
L
L
L

For example, the E&E Report notes "Soils in the upland areas
east of Pagel's Pit are well to excessively well drained,
thus promoting downward migration of contamination" (E&E at
40). The E.G. Jordan Report notes deep well B-6D adjacent to
the Acme site "consistently revealed a substantially lower
level, which indicated a downward gradient on the order of
0.1 to 0.4 ft/ft during the period of monitoring. . . .
These observations suggest the presence of a deep zone that
is considerably more pervious than the overlying dolomite.
This pervious zone may act as a drain to the overlying
aquifer."(E.G. Jordan Final at 41) (emphasis added). Win-
nebago Reclamation has been informally advised by representa-
tives of E.G. Jordan that Jordan recommended the installation
of deeper monitoring wells between the two sites but these
were not included in their remedial investigation.

- 11 -
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p The Acme site was listed on the interim National Priorities

List of 160 sites issued in 1981 and on the first National Priori-

I ties List of approximately 400 sites. 46 Fed. Reg. 40658 (Septem-

her 8, 1983). Acme received an HRS score of 31.98. Its ground-

• water pathway score was 54.63 based upon an observed release of

I 1,1,2,2 tetrachloroethane, 1,1,1 trichloroethane, and trans 1,2

dichloroethane. These included some of the very contaminants

I detected in the residential wells between Acme and Pagel's during

an IEPA site investigation on July 29, 1981. (E&E at 4-5).

C. EPA's Proposal To List Paqel's Pit.

The E&E Report identified both Pagel's Pit and Acme Solvents

I as potential sources of the groundwater contamination of the

aquifer. (E&E at 3, 40). Pagel's was implicated based upon rec-

I ord review of the types of waste disposed of, or for which Pagel's

| had obtained supplemental permits, and upon arsenic concentrations

discovered in Well B-15, located on the opposite side of the

I unpaved private roadway along the northern boundary of Pagel's.

(E&E at 29; E.G. Jordan Final, Fig. 4). No arsenic was detected

I in any other well during this round of sampling. However, arsenic

• has been found in the soils at the Acme site and in groundwater

•• samples from Well G-103 on the Acme site, establishing its pres-

I ence in the groundwater there as well. (See Appendix E hereto).

E&E identified Acme as the primary source of the volatile

L organic contamination since it found the highest concentrations of

I these chemicals in Well B-4, immediately adjacent to Acme. E&E

noted that an obvious mechanism of release of these substances wasi
i - 12 -
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|~ through rainfall percolating "through the porous overburden on the

Acme Solvent property, through the buried wastes, through into the

I fractured and weathered bedrock, and on into the groundwater".

(E&E at 28).

I The report noted without explanation that Pagel's was "appar-

r ently" the source of the arsenic, (E&E at 42). It also noted,

without explanation, that Pagel's could be a source of additional

I organic chemicals. It recommended installation of additional

wells or piezometers to determine whether mounding was actually

I occurring under the Pagel's site, as would be expected if the site

| were leaking. (E&E at 44). No such mounding has been detected

under Pagel's by any study conducted to date.

I Based upon data from the E&E report, and the arsenic result

in particular, EPA prepared a Hazard Ranking Score for Pagel's in

l_ December of 1983, which was 40.70. The score was based upon a

• high value for the groundwater migration pathway, which in turn

was premised upon the assumption of an "observed release" of

I arsenic. The EPA HRS scoring document attributes an arsenic

release to Pagel's based upon supplemental permit #74-162 which

L authorized disposal of forty 55-gallon drums of arsenic-bearing

I chemical waste. Total waste quantity was estimated at 119,970

*• gallons or 1,983.4 drums based upon other supplemental permits.*/
I On June 11, 1984, a final HRS was prepared for Pagel's. This

score was 42.47. It again was premised upon an assumed "observed

L ______
, M These permits, as listed in worksheets accompanying the EPA

draft score, included Nos. 75-33; 75-34; 75-35; 75-36; 75-37;
L 75-80; 75-81; 74-72 and 74-107.

- 13 -
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f release" of arsenic to groundvater, but also listed observed

releases of cadmium and bis (2-ethyl hexyl) phthalate. This HRS

I advanced a new rationale for attribution of these three chemicals

r to an observed release from Pagel's. B.C. Jordan used data col-

• lected in 1980 by the Sanitary District of Rockford, as well as

I" subsequent sampling of its own, to identify these chemicals in

leachate at the site inside the liner.-^ E.G. Jordan had con-
I eluded, based on that fact and additional monitoring data, that a

separate groundwater contamination plume originates at Pagel's.

I Waste characteristics were rated at 24 based upon an estimate of

2,737 drums identified in supplemental permits, which the scorer

noted "would be lowered by quantities not actually delivered".

(6/11/84 HRS backup worksheet, p. 4). Finally, Pagel's received a

targets score of 39 based upon use of the aquifer as a drinking

water source with the nearest well within 0.1 mile and estimating

430 individual residences served within a 3-mile radius. (Id.).

This targets score was 10 points higher than the targets score for

Acme, located directly across the road. (Acme HRS sheet, July 22,

1982).

Believing this score to be unwarranted by the available evi-

dence, winnebago Reclamation Service asked Warzyn to conduct an

t
L

u The 1980 sample of the leachate showed a cadmium concentra-
tion of 0.044 mg/1 and an arsenic concentration of .038 mg/1

| (EPA list of references supporting the Pagel's HRS, item 2).
; E.G. Jordan's 1984 sample of the leachate was not re-tested

for the presence of arsenic and cadmium; it was tested for
^ the presence of volatile organic compounds. Concentrations
I of bis (2-ethyl hexyl) phthalate were found to be 281 ug/liter. (E.G. Jordan Draft, Appendix F, Table 4).

- 14 -



r additional groundwater investigation, as noted above. The purpose

of this investigation is to: (1) determine whether there is any

I evidence of contamination emanating from Pagelfs; (2) provide

additional information on contaminants at depth between the

I Pagel's Pit site and the Acme Solvents site; and (3) evaluate

r potential impacts from the eastern margin of the Pagel's Pit site.

. In essence, the study is designed to plug existing gaps in the

I data base and provide a more solid basis for defining groundwater

movement and the source of contamination in the Acme and Pagel's

I area,

* The program will consist of installing nine additional wells,

four of which will be instrumented as deep piezometers to monitor

I the conditions at depth within the aquifer, between the two sites.

The five additional water table wells are situated around the

I eastern portion of the landfill (the portion closest to Acme Sol-

* vents) to detect any groundwater mounding and/or leachate emanat-

ing from the landfill. All newly installed monitoring wells, in

I addition to selected previously installed wells, will be sampled

on two occasions to obtain additional groundwater quality informa-

L tion. Groundwater levels will be taken from all previously exist-

I ing and newly installed wells on four occasions to develop a

*- larger data base with regard to groundwater flow conditions.

[ Results of this study are expected in February of 1985, at which

time they will be supplied to EPA. At the present time, the

available evidence, as discussed below, indicates that Pagel's is

not a separate source of the observed contamination and that it

should therefore not be included on the National Priorities List.
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|~ II. THE HRS SCORE OF 42.47 IS UNWARRANTED BECAUSE

r
r
i
i
i
i
i
i
i
i
i
L
L
L
L
L

THERE IS NO OBSERVED RELEASE OF HAZARDOUS MATERIAL
WHICH CAN BE ATTRIBUTED TO THIS SITE.____________

The statutory purpose of the Hazard Ranking System under

Superfund Section 105(8) is to produce a list of "the highest pri-

ority facilities" based on actual or threatened releases of

hazardous substances and the resulting "danger to public health or

welfare or the environment". No such danger is posed by Pagel's.

The high HRS score which EPA proposed for Pagel's in its

worksheet of June 11, 1984, is based upon what EPA has character-

ized as an observed release of arsenic and cadmium in one well and

bis (2-ethyl hexyl) phthalate in three wells. The reasons for;

attributing this release to Pagel's are (1) similarity to chemi-

cals found in leachate samples taken from inside the liner at

Pagel's, and (2) the conclusion in the B.C. Jordan report on the

Acme Solvents site that Pagel's is a separate source of ground-

water contamination.-^fl-/

The general assumption supporting the score is therefore that

Pagel's is leaking. This assumption is based upon a series of

inferences in the B.C. Jordan report which are not supported by

that study or underlying data. As set forth below, these conclu-

sions are inconsistent with evidence based on the leachate and

A different reason for attribution was given in the earlier
draft HRS of December 8, 1983. In that document, attribution
was based upon a supplemental permit issued to Pagel's for
disposal of forty 55-gallon drums of arsenic-bearing waste.
That reason for attribution was dropped after Winnebago Rec-
lamation confirmed for EPA that this permit was never used.
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groundwater samples themselves, the groundwater contaminant trans-

port model predictions contained in the E.G. Jordan report , cur-

I rent knowledge about actual groundwater movement in the area, and

_ the continuing lack of evidence that any groundwater mound is

• forming underneath Pagel's.

I A. Analytical Data Fail To Show A Relationship
Between The Pagel's Pit Leachate And Contami-

• nated Groundwater Beneath The Site. ________

If the leachate from Pagel's were a separate source of the

• groundwater contamination observed in the area, the primary con-

I stituents of that leachate - i.e. , its specific chemical finger-

prints - would be observed in the samples taken from wells around

I the site. However, the available analytical data do not show any

of the major chemical constituents of the leachate in the ground-

I water beneath and/or downgradient of the site, as would be

I expected if the leachate from the Pagel's facility were leaking

through the liner.

I The compounds detected in the highest concentrations in the

leachate inside the facility were 2,4 dimethylphenol, phenol,

L xylenes, isophorone and toluene. (E.G. Jordan Draft, Appendix F,

i Table 4; EPA list of references supporting Pagel's HRS score item

15). None of these compounds was detected in any of the monitor-

I ing wells or water supply wells, with the exception of toluene.

Toluene was only detected in Well B-4, the well immediately adja-

L cent to the Acme Solvents site, and the well which also contained

7 the highest overall amount of volatile organic chemicals. This

well is located upgradient from Pagel's, so that Pagel's would not

L
L
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1
~| be a likely source. Furthermore, the administrative record spe-

cifically identifies toluene as a chemical which was disposed of

| at Acme, and which chemically would be expected to leach into the

-i groundwater at that site. (E.G. Jordan Final at 56).

In addition, if the Pagel's leachate were a separate source

^ of groundwater contamination, concentrations present in the leach-

ate inside the facility would be higher than those found in the

I groundwater. The record shows the contrary is true. Those com-

-» pounds detected in the internal leachate samples which are also
T" found in monitoring wells around the site were generally found in

~l lesser concentrations in the leachate than in the groundwater.

Trans 1,2 dichloroethene and 1,1 dichloroethane were detected in

| the leachate at 15 ug/1 and 7 ug/1 respectively. (B.C. Jordan

-, Draft, Appendix F, Table 4). In each of the monitoring wells in

which these compounds were detected, except for Well B-15, the

| compounds were found in greater concentrations in the well than in

i the leachate inside the liner.

With respect to the data for Well B-15, if the arsenic and

cadmium observed in that well were coming from Pagel's Pit, simi-

lar concentrations would be expected to be observed in the down-

gradient wells located to the west of Pagel's, G-104, P-l, and MW-

106. This is because groundwater contamination occurs in plumes,

I i-U Benezene and ethylbenzene were cited as additional leachate
specific indicators detected around Pagel's Pit landfill.
These compounds as well were only detected in one well (B-15)

J and present in higher concentrations there than in the
leachate. (E.G. Jordan Draft, Appendix F, Table 3 and Table
4).

J
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1
~| not in spots. E.G. Jordan made no attempt to determine the exis-

tence of such a plume by sampling these wells for arsenic and

} cadmium. Jordan simply assumed the existence of such a plume.

_ The pending sampling by Warzyn will include this sampling which

' Jordan failed to do. The record, on the other hand, does show

^ that arsenic and cadmium are present in the soil at Acme (E.G.

Jordan Draft, Appendix F, Table 2), and groundwater tests at Acme

I well sites have also demonstrated the presence of arsenic in

* groundwater at Acme. (See Illinois EPA Sampling report, attached

» hereto as Appendix E),

*l The only remaining chemical attributed to Pagel's on the HRS

observed release score sheet is bis (2-ethyl hexyl) phthalate.

I One of the downgradient wells, MW-106, does show concentrations of

this chemical. However, the record shows that bis (2-ethyl hexyl)

phthalate is present in concentrations of several thousand mg/kg

i on the Acme property. (E.G. Jordan Final at 56). In any event,

the value of these concentrations as an indicator of the presence

I of hazardous wastes is questionable since "phthalates are commonly

encountered in environmental sampling and analysis because of

I their ability to leach from a wide variety of plastic materials,

* and to opportunities for analytical interference caused by that

leaching". (E.G. Jordan Final at 63, citing US EPA 1975, 1982).

I To summarize, E.G. Jordan assumed a plume without even doing

the sampling at the wells which are relevant to such a theory.

J Jordan ignored the fact that all three chemicals of concern are

* present at Acme and have migrated in the direction of Pagel's.

J
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I B. Available Groundvater Analytical Data Do Not

Require The Inference That Pagel's Is Creat-
ing A Separate Plume Of Contamination;
Instead They Strongly Suggest That Acme Sol-

l vents Is The Source Of The Contamination.

I The B.C. Jordan report interprets analytical data from

groundwater samples as indicating that the plume from the Acme

I Solvents site is chemically distinct from the plume of contami-

-» nants found in the vicinity of Pagel's Pit. (B.C. Jordan Final at

72-77). In fact, the data support the theory of a single plume of

contaminants originating at Acme, based on the nature of the

chemicals and the biodegradat ion relationships between them.

| First, the rationale underlying the E.G. Jordan conclusion is

-, not entirely clear since the report contains contradictory state-

" ments on the similarity of the groundvater beneath the two

sites. -L-1^ However, assuming that the rationale is based upon the

fact that the chemical makeup of the groundwater around the two

I facilities is somewhat different, the E.C. Jordan conclusion is

questionable because the difference in chemical composition could

I also result from the biodegradat ion of contaminants released by

I the Acme Solvents plume. In view of the length of time these con-

taminants have been in the ground (nearly 25 years) and the chemi-

I cal relationships between them, such biodegradation is the more

likely explanation of the observed differences.

i J-^ For example, on page 73, the final report states both that
J "chemicals present in the Pagel's Pit and Acme Site wells are

similar" and that "the concentration profile data (on the
. plume chemistry) strongly suggest that Pagel's Pit and the
I Acme site are acting as separate sources of groundwater con-
-• tamination".

J
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~| The existence of a single source plume is supported by the

nature of the substances present and by groundvater chemistry

| transformations known to occur. The key chemical difference

-* observed by the report between the two areas is the amount of

* trans 1,2 dichloroethylene,i-17 which appears to be greater under
W the Pagel's site than it is under the Acme site. Trans 1,2

dichloroethylene is commonly confused with cis 1,2 dichloroeth-

I ylene, because most laboratories do not distinguish between these

two isomers. (Appendix F, Cline and Viste, Migration and Deqrada-

• tion Patterns of Volatile Organic Compounds (1984), at 2-3). Cis

"I 1,2 dichloroethylene is a biodegradation product of trichloroethy-

lene. In fact, such degradation is the primary source of

I dichloroethylene, which is not produced commercially. (Appendix

G, Wood, Lang & Pagan, Anaerobic Transformation, Transport and

Removal of Volatile Chlorinated Orqanics in Groundwater (1981), at

i 2). Trichloroethylene is found in large quantities at the Acme

site. (RAMP at 2-7; B.C. Jordan Final at Tables 12, 16). It

I appears very likely that most of the trans 1,2 dichloroethylene in

the groundwater is actually cis 1,2 dichloroethylene. (Cline and

I Viste, supra, at 2-3).

t The difference in the plume chemistry as reflected by the

difference in the relative amount of trichloroethylene and trans

J J-i/ General patterns aside, however, it should be noted that the
highest concentration of trans 1,2 dichloroethylene was found

I in Well B-4 on the Acme site indicating without question the
I presence of this chemical in groundwater beneath Acme. (E.G.
-* Jordan Draft, Appendix F, Table 3).

J
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1
"7 1,2 dichloroethylene could be due to transport of the contaminants

away from the source. (Id. at 5-10). E.G. Jordan has correctly

| recognized that Pagel's Pit is situated dovngradient of the Acme

-. Solvents site based upon measurements of groundvater levels in

* monitoring wells around the sites. (E.G. Jordan Draft, Figures

^ 19, 20 and 21). Since Pagel's Pit is downgradient of Acme,

contaminants released by Acme during its early active dumping

I phase some 20 to 25 years ago have been in the groundwater system

much longer than those immediately adjacent to the Acme site. The

time-dependent process of biodegradation could account for the

~7 increased proportion of 1,2 dichloroethylene observed in ground-

water beneath Pagel's. (Cline and Viste, supra).

I Similarly, 1,1 dichloroethane is a biodegradation product of

1,1,1 trichloroethane. Both compounds were found in groundwater

at and downgradient of Acme Solvents. The proportion of 1,1

J dichloroethane to 1,1,1 trichloroethane seems to increase with

distance away from the Acme site, a pattern similar to that noted

I for trichloroethylene and its transformation product, trans 1,2

dichloroethylene. (Cline and Viste, supra, at 2, 5-10).

C. The E.G. Jordan Computer Transport Model

( Supports The Theory Of A Single Plume Of
Contamination Originating At Acme._____

I The text of the final E.G. Jordan report states that "it is

very unlikely that a single plume emanating from the Acme site is

| responsible" for the actual contaminant distribution depicted in

i Figure 28 of the report based on groundwater sampling results.

(E.G. Jordan Final at 89-90, emphasis supplied). The text of the

J
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"7 draft E.G. Jordan report, which EPA relied on to support its HRS

score for Pagel's states, however, that "on the basis of modeling
| results, it is very likely that a single plume emanating from the

-. Acme site is responsible for the contaminant distribution shown in

' Figure 28". (B.C. Jordan Draft at 111, emphasis supplied). Both

the draft and final reports conclude, however, that separate

plumes from Pagel's and Acme are a more "plausible scenario for

I the development of a bimodal plume" apparently because there is no

-* independent evidence that the observed plume between the two sites
T1 is continuous. (E.G. Jordan Final at 90; E.G. Jordan Draft at

~1 111). Despite the change in the textual conclusions in the final

report, the model as a factual matter and as described in draft

| Appendix H, the only currently available form of that appendix,

can as easily be interpreted to support the single plume theory.
1 Simulations were performed with numerous variations of

I aquifer conditions. Of the nine multivariable simulations, six

modeled a plume extending from Acme under the Pagel's Pit land-

I fill. (E.G. Jordan Draft, Appendix H, Figures 6, 9, 10, 11, 13,

and 14). All simulations had a generally continuous plume, with

I portions of the plume either under or headed toward the southeast

i portion of the landfill. The actual plume configuration as shown

in Figure 28 shows that the highest level of contaminants around

I the landfill were detected in the southeast corner of the site.

This evidences the model's general credibility since the model

J predicts greater concentrations in that area in simulations

• showing one plume of contamination originating at Acme.

i
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j The results of these simulations provide strong support for a

single source plume in view of the fact that the model is somewhat

I flawed by its failure to take into account vertical migration of

-i contaminants. The lack of deep monitoring points between Acme and

Pagel's makes it difficult to ascertain the true character of the

contaminant plume between the two sites for purposes of comparison

to the model. In particular, groundwater sampling data from the

I private wells between the two sites do not appear to have been

-j entered into the model. As described above, the hydrogeological

investigation now under way will include bedrock monitoring within

~1 this area and provide additional information relevant to an

i accurate assessment of the modeling results.

D. Theoretical Attribution Of A Separate Ground-
water Plume To Pagel's Is Predicated On
Incomplete Information On Groundwater
Behavior In The Immediate Area.

The 1983 E&E report described the Pagel's Pit-Acme area as

one characterized by strong vertical movement of groundwater,

possibly affected by increased permeability of the underlying

I geologic material. (E&E at 21-23, 41). E.G. Jordan does not

directly acknowledge in its Remedial Investigation Report that

I information on vertical movement is incomplete. However, the

i author of the draft appendix entitled "Groundwater Flow Solute

Transport Model", upon which E.G. Jordan relies for several of its

I conclusions, clearly so states. Under "recommendations", the

author notes that "Use of the model has indicated that, for a more

J complete understanding of hydrogeology of the site and the fate of

.1
- 24 -



T site related contaminants more detailed information regarding the

vertical movement of groundwater at the site needs to be

| obtained." (E.G. Jordan Draft, Appendix H at 19).

-. Throughout the preceding comments, we have set forth the

' evidence and rationale for the single plume theory of contamina-

T tion of the entire area originating at the Acme site. The limited

groundwater monitoring data presently available are consistent

I with a single plume of contamination moving from Acme down into

-. the bedrock and westward until it reaches the more permeable mate-
T1 rials beneath Pagel's where it discharges upward. (E.G. Jordan

"1 Final, Figs. 17 and 21). This movement is consistent with the

fact that the bedrock plunges steeply beneath Pagel's, allowing

I the groundwater to migrate easily into the more permeable mate-

rial. (_Id.). This theory is currently supported by the following

• pieces of information.

1 As noted, at Wells MW-105, B-6S, and B-6D, steep downward

gradients are associated with the groundwater mound thought to

I exist under the Acme site. In E.G. Jordan's view, "These obser-

vations (of vertical gradients at well nest B-6) suggest the pres-

I ence of a zone at depth that is considerably more pervious than

i the overlying dolomite." (E.G. Jordan Final at 41). Regardless

of permeability changes with depth, the layers and fractures of

I the dolomite bedrock serve as the primary migration route for

contaminant transport away from the Acme site. As described in

J this analysis, the dissolved contaminants will flow with the

• groundwater system in response to local hydrogeologic conditions.

In this case, the contaminants would move through the dolomite

J
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~~J bedrock discharging upward into the more permeable sand and gravel

soils under Pagel's where the dolomite surface drops very abruptly

I to the vest.

-. The groundwater investigations conducted to date have appar-

• ently missed this contaminant pathway because there are no

1 monitoring wells which sample at depth in the dolomite aquifer

between Pagel's Pit and the Acme site. However, the three private

I water supply wells (E, F, and G) found to be contaminated with

_^ volatile organic chemicals in 1981 are in this general area.

* Since these wells are believed to be drilled to deeper intervals

~1 in the dolomite than the shallow monitoring wells around them the

observed chemical contamination, which matches the Acme plume for

I at least some substances (e.g. , trichloroethane) , could reflect

the presence of a plume in the deeper bedrock area. Monitoring

I Well MW-104, which is located south of the Acme site and is the

"i second deepest well installed around the site, also showed a rela-

tively high volatile organic chemical concentration, 52 ppb, and

could therefore be viewed as reflecting the same Acme plume.*
Finally, the samples from the deepest well in the piezometer

I series at the west end of Pagel's (Wells P3, P4, and P5) also

• supports the bedrock contamination theory. The highest total

volatile organic chemical content there was found at the deepest

I well (P5), the only one sampling groundwater in the dolomite.

Completion of the hydrogeological study which is now in progress

J will provide further evidence relevant to this interpretation of

groundwater flow in the area.I

i
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I E. There Is No Evidence Supporting The
Development Of A Groundwater Mound
Beneath Paqel's Pit.___________

As further support for its theory that Pagel's is leaking
I contaminants, the E.G. Jordan report infers that "there appears to

be a tendency for development of a groundwater mound in the imme-

I diate vicinity of Pagel's Pit as evidenced by P3, P4 and P5".

-i (B.C. Jordan Final at 44). This is pure speculation, unsupported

by any factual evidence. Any mounding occurring in the vicinity

I of those wells may be attributed to intense periodic recharge in

the vicinity of the wells and not due to leakage from the land-

I fill. The wells are located at the base of a closed basin adja-

1 cent to the landfill and after heavy precipitation recharge of

collected water occurs. Observed vertical gradient at these wells

] is not always downward in the shallow groundwater, as would be

expected if mounding due to leakage from the landfill was

occurring.

F. Other Facts Contradict The
Observed Release Theory.

There is no objective reason to support the hypothesis that

Pagel's is leaking. As described above, the site was constructed

with an excellent liner. Although the asphalt is not intended to

I serve as the "seal" or liner at Pagel's, EPA itself has recognized

that a two-inch hydraulic asphalt concrete liner alone can be

J compacted to have a permeability coefficient less than 1 x 10*'

• cm/sec. (Appendix H hereto, Landreth, Lining of Waste Impoundment

and Disposal Facilities, SW-870, U.S. Environmental Protection

I
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1
I Agency, Cincinnati, OH (March 1983) at 66). The cationic seal, a

type of bituminous seal applied to the liner, reduces this permea-

I bility factor to less than 1 x 10"̂  cm/sec by closing the pores in

-i the asphalt concrete. ( Id. at 101; Haxo, H.E., R.M. White, P.O.

Haxo, and M.A. Fong, Liner Materials Exposed to Municipal Solid
| Waste Leachate - Final Report (U.S. Environmental Protection

Agency, Cincinnati, OH, Contract No. 68-03-2134, 1982) (excerpts

I included in Appendix H hereto)). Liners which consist of only

~i asphalt or only a cationic coal tar sealer or both are approved by

state and federal agencies for use in solid waste management

I facilities. (Lubold, Battling Groundwater Pollution, Asphalt,

July-Oct. 1975; Hot Mix Keeps Landfills Sanitary, Paving Forum,

I Fall 1977; Asphalt for Environmental Liners (brochure from Nat'1

T Asphalt Pavement Assoc. (1984)); copies of all attached as

Appendix I hereto).

| Moreover, the force which would initiate leakage in a well-

drained area such as this is the head created by the presence of
i

leachate on top of the liner. The leachate collection system at

f Pagel's and the 8-inch sand cover over the liner, however, results

* in a continuous pumping of the leachate away from the liner.

I In summary, we believe we have presented sufficient informa-

tion to allow consideration of an alternative interpretation of

I the available groundwater chemistry and hydrogeological data. In

particular, this information suggests that Acme Solvents may be

J the sole source of the groundwater contamination problem in the

| area. The alternative interpretation relies on biodegradation of

organics to explain similarities and differences of groundwater
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"J chemistry below the Acme and Pagel's sites. The local hydroge-

ology helps explain the impacts noted to date. The B.C. Jordan

j report does not conclusively link leachate quality from Pagel's

-. with downgradient monitoring well impacts. Groundwater modeling

* does not consider all of the variables or available data to

accurately predict in-field conditions or impacts, but in its

current state, can also be used to generally support the premise

that Acme may be the sole source of contamination. An additional

hydrogeological investigation is currently being conducted to

determine the validity of the alternative interpretation.

III. AN HRS SCORE FOR PAGEL'S BASED UPON ROUTE
CHARACTERISTICS AND CONTAINMENT CRITERIA APPLIED
TO ANY OF THE MATERIALS OBSERVED IN THE LEACHATE
RESULTS IN A BEST CASE SCORE OF 0 AND A WORST
CASE SCORE OF 10.53.

i
i

As arsenic does appear in leachate samples from Pagel's, even

though in concentrations well below the primary drinking water

standard set by EPA under the Safe Drinking Water Act for arsenic

of .050 mg/l,-L±/ the facility could be re-ranked based upon a

potential or threatened release of this material. Line 1 on the

I HRS groundwater worksheet would then be zero, requiring analysis

• of the four other factors listed on the sheet. These factors are

route characteristics, containment, waste characteristics, and

I targets. A series of alternative scores has been prepared, using

different assumptions. These are described below and set forth in

J the chart attached hereto as Appendix J.

J .Li/ 40 C.F.R. S 141.1Kb) (1984).j
- 29 -i



1
1
1
1
1
1
1
1
I

I
I
J
J
J

J

Route characteristics and containment were not scored for

Pagel's on the original worksheet, as these two categories are

deleted when an observed release occurs. 40 C.F.R. Part 300, App.

A, S 3.1. We have computed scores for both to reach an HRS figure

based upon threatened release.

Route characteristics for Pagel's should receive a score of

9, calculated as follows:
0 Depth to Aquifer of Concern was assigned a

value of 2, based upon E.G. Jordan Final, Fig.
16, which shows a distance of slightly more
than 20 feet between the refuse and the water
table. 40 C.F.R. Part 300, App. A, $ 3.2
assigns such a distance a value of 2.

0 Net precipitation was assigned a value of 2,
based upon E.G. Jordan Final, Table 5, showing
a net precipitation of 13.05 inches for this
area. 40 C.F.R. Part 300, App. A, S 3.2
assigns a value of 2 to this amount of
precipitation.

° Permeability of unsaturated zone was also
assigned a value of 2, based upon the E.G.
Jordan Final, Table 2, rating of between 10~4
and 10~5 cm/sec, and the HRS value of 2 for
such material set out in Table 2 of 40 C.F.R.
Part 300, App. A, $ 3.2.

0 Physical state was assigned a value of 3,
based upon the leachate as the substance of
concern and upon the fact that some of the
material disposed of at the site initially
arrived in liquid form, although at the time
of disposal it was mixed with solid waste. 40
C.F.R. Part 300, App. A, S 3.2.

These figures together give a route score of 9.

Containment was assigned a score of 0 as best case and 2 as

worst case. The Hazard Ranking System Users Manual authorizes a

zero score on this factor for a landfill meeting the following

description: "Essentially non-permeable liner, liner compatible
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with waste, and adequate leachate collection system." 40 C.F.R.

Part 300, App. A, S 3.3, Table 3. Of the possible descriptions

listed in Table 3, Pagel's most closely resembles this description

since, as discussed above, the combination of the asphalt liner

and cationic sealer render it "essentially non-permeable". An

alternate score, however, has been computed assigning containment

a score of 2 based upon a worst-case assumption (which we have no

reason to believe is the case) that the site has a "moderately

permeable compatible liner".

The waste characteristics score has been recomputed based

upon the analysis of available evidence. The toxicity and persis-

tence factor of waste characteristics was scored the same as on

EPA's sheet - 18 - based upon arsenic as the waste of concern.

The hazardous waste quantity, however, was reduced from 6 to 2

based upon the EPA record and facts set forth in the Howard

Affidavit, 1 4, attached hereto as Appendix C. These documents

show that Pagel's did not in fact accept or receive 2,611 of the

2,737 drums of waste counted by EPA in its assessment, thus

reducing the score on this factor from 6 to 2.-i-iy Those drums

The final score sheet for Pagel's HRS merely references Item
3 on the supporting worksheet references, which is a summary
of supplemental permits, as the source of the 2,737 drums of
waste constituting hazardous waste quantity for Pagel's. The
draft HRS, however, identifies a number of specific permits
which were counted, including permit numbers 75-33, 75-34,
75-35, 75-36, 75-37, 75-80, and 75-81. The wastes identified
in these permits were in fact not accepted by Pagel's.
(Howard Aff., I 4; Appendix C). The amount in gallons which
these permits constitute is 130,572 gallons or 2,611 drums.
Conversion of gallons to drums and drums to gallons was based
upon the assumption used in 40 C.F.R. Part 300, App. A,
S 3.4, that one drum is the equivalent of 50 gallons. As the

(Footnote continued)
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1
~J were authorized by the Illinois EPA to be disposed of at Pagel's,

but in fact they never came there. Combination of the toxicity

I and persistence scores with hazardous waste quantity thus results

-i in a score of 20, rather than 24 on this point.

The targets score was also recomputed. The groundwater use

T factor was scored by EPA at 3. Since the aquifer of concern is a

drinking water source and no alternative municipal drinking water

I source is available, we have used that figure as well. The dis-

-, tance to nearest well/population served factor was scored at
Q1 either 0 or 20. The zero, or best-case score, is based upon two

"1 facts readily available in the record. First, the area to the

east of Pagel's is upgradient for purposes of groundwater flow and

I no wells in that area would therefore be affected. Second, there

are no wells downgradient of Pagel's between the site and Killbuck

- Creek which EPA itself noted was a discontinuity of the shallow

"I aquifer. (EPA backup "documentation record" for HRS worksheet,

p. 5, Targets). The 20, or worst-case score, is the score EPA

used for the distance to nearest well/population served factor at

the Acme site across the road, which shares the same aquifer.

This score should not be used, however, since those wells are

i
i
i
i
j
j

(continued)
EPA scorer noted, EPA's figure "would be lowered by quanti-
ties not actually delivered". Subtracting 2,611 drums of
waste not actually received from the 2,734 drums supporting
EPA's quantity estimate leaves a total of 126 drums actually
received. The appropriate quantity score for 126 drums is 2.
(These calculations are mathematically charted in Appendix
J). Even this is a worst-case assumption, since it assumes
that all the drums in question were full of hazardous sub-
stances in one-hundred-percent concentrations, which is not
the case.

J
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upgradient and could not possibly be affected by Pagel's. Com-

bining the groundwater use factor of 3 with the distance to

nearest well/population served factor results in a total targets

score of either 9 or 29, depending on which "distance" score is

used.

Performing the necessary mathematical computations with these

figures results in an overall score of 0 for Pagel's assuming the

best-case situation where a 0 score for containment is used. The

worst-case score, assuming a score of 2 for a semi-permeable liner

and 29 for targets would be 10.53. That worst-case score would be

reduced to a 3.26 using a targets score of 9. In either case,

this score warrants elimination of Pagel's from the

Before learning that the revised reason for attribution was
based upon the leaking leachate theory, Winnebago Reclamation
reviewed the materials actually received based upon supple-
mental permits, and re-ranked its facility based upon a
receipt of 60.81 tons of material containing phenols (supple-
mental permit #75-239). See Warzyn July 12, 1984, rescoring
included in July 17, 1984, submittal to Richard Bartelt,
USEPA, by Winnebago Reclamation Service, Inc. (For some
reason, this permit does not appear in EPA's HRS support
documentation. Reference Item 3, which includes other supple-
mental permits. Therefore a copy is attached to the Howard
Aff.f Appendix C hereto, as Exhibit 3). Based upon the much
lower toxicity/persistence score of 14 for that material, the
HRS score arrived at, using EPA's original targets estimate,
was a worst case of 24.77, For the reasons set forth in sec-
tion II above, which contradict the observed release theory,
this phenol score has been recalculated based upon a threat-
ened release. Using a threatened release, our revised
hazardous waste quantity figure of 2 (based upon conversion
factors set out in 40 C.F.R. Part 300, App. A, S 3.4, 60.81
tons of waste is the equivalent of 60.81 cu. yds., which
results in a quantity factor of 2) and a targets figure of 9
or 29, the new worst case score for phenols would be either
7.37 (using the 29 targets figure) or 2.29 (using the 9
targets figure), again supporting the exclusion of Pagel's
from the NPL.
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~J IV. CONCLUSION

"I For the foregoing reasons, it appears that Pagel's Pit was

proposed for listing on the basis of a series of negative infer-

I ences or assumptions, which can be rebutted by facts already

developed. The existing evidence supports the single plume

• analysis as accurately describing the pattern of groundwater

"1 movement in the area. Furthermore, the revised HRS scorings based

upon the present record, discussed above and set forth in Appendix

Q J, show that Pagel's is neither causing nor threatening the type

of harm required for NPL listing. It would be arbitrary and an

I abuse of discretion for the Agency to indict with the stigma of

T NPL listing an environmentally sound and well-managed facility on

such a thin evidentiary record.

The hydrogeologic study currently under way is expected to

provide additional evidence concerning groundwater movement and

I the source of contamination in and around the Acme Solvents and

I Pagel's areas. The present record supports exclusion of Pagel's

from the NPL. Certainly, however, no action should be taken to

I include Pagel's on the NPL until the results of that pending study

have been reviewed.

* * * *

J Winnebago Reclamation Service, Inc. appreciates the oppor-

I tunity to submit these comments in response to EPA's Notice of

j
j
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Proposed Rulemaking. If you have any questions concerning any

aspects of these comments, please feel free to contact us.
Respectfully submitted,

WINNEBAGO RECLAMATION SERVICE, INC,

Ridgway M. Hall, Jr.
Nancy S. Bryson
Crowell & Moring
1100 Connecticut Avenue, N.W.
Washington, D.C. 20036
(202) 452-5800

Of Counsel

. Howarcf, President

1
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APPENDIX A

Photographs Showing Construction of the
Asphalt Liner and Cationic Sealer at the
Winnebago Reclamation Service Inc. Solid

Waste Disposal Site (Pagel's pit)
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FIG. 1 Aerial photo of Pagel's Pit. (August,1972)
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FIG. 2 Initial grading and dirt moving work for
first unit. (June, 1972)
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FIG. 3 Applying asphalt wall to side of unit,
showing roller. (1977)



4 Close-i view of asphalt compaction. (1977
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FIG. 5 Asphalt on wall and floor of pit. (1977)
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FIG. 7 Application of coal tar sealer to wall
and floor.



FIG. 8 Application of coal tar sealer to wall
and floor.
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FIG. 10



FIG. 11 Sand blanket on top of asphalt sealer. (1972)
Enhances leachate collection.
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FIG. 12 Tires to protect leachate collection lines.
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FIG. 13 Tires to protect leaching areas (same as
FIG. 12). Provides some protection for
lines also.
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Solid Waste Disposal Site Permit Issued

I by Illinois Environmental Protection Agency
for "Pagel's Landfill" Initially to

Rockford Blacktop Construction Company,
now Winnebago Reclamation Service Inc.
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ENVIRONMENTAL PROTECTION AGENCY • STATE OF ILLINOIS

William L. B laser. Director • Richard B. Ogilvic, Governor
«

( April 7, 1972
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WINNEBAGO COUNTY - Land Pollution Control
New Milford/Rockford Blacktop Co.
Permit #1972-24

Rockford Blacktop
Construction Company

600 BoyIston Street
Loves Park, Illinois 61111

Gentlemen:

Permit is hereby granted to Rockford Blacktop Construction Company to
install and operate a solid waste disposal site consisting of approx-
imately 20 acres in the NEfc, Lot 10, Section 36, T.43N., R.IE., of the
3rd P.M., to handle domestic and industrial refuse all In accordance
with the application and plans prepared by W. S. Howard: Said applica-
tion consisting of 10 pages undated and received by the Environmental
Protection Agency on April 5, 1972; said plans consisting of 6 pages
entitled "PageIs Landfill", undated and received April 5, 1972.

The permit is issued subject to the standard conditions set forth on
Page 2, attached hereto and incorporated herein by. reference, and further
subject to the following special conditions:

1. Solvents for the coal tac sealer shall be excluded from
the landfill.

2. At least one ground-water monitoring veil shall be in-
stalled within 60 days or before refuse is deposited in
the landfill. A complete background chemical analysis
for the components listed on the enclosure shall be sub-
mitted before refuse is deposited in the landfill.

Very truly yours,

ENVIRONMENTAL PROTECTION AGENCY

Andrews, Manager, Permit Section
Division of Land Pollution Control

2200 Churchill Road • • Springfield, Illinois 62706 • Telephone: 217-525-3397
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This pemic Is granted pursuant to Section 39 of the "Environ-
mental Protection Act" and the "Rules and Regulations for Refuse Disposal
Sites and Facilities" as authorized therein, and is subject to the following
conditions:

1. If any statement or representation in the application is found to be incorrect,
this permit way be revoked and the permittee thereupon waives all rights there-
under.

2. There shell be ns deviation TruM the approved pluns and specifications units*
additional or revised plans are submitted to the Environmental Protection
Agency and a supplemental written permit issued therefor.

3. During or after the construction or the installation of refuse disposal site or
facility for which a pcnrLc has been issued, any agent duly authorized by the
Environmental Protection Agency shall have the right and authority to inspect
»uch worl; and operation.

4. This authority, (a) shall not be considered to affect the title to the premises
upon which the refuse or solid waste site or facility is to be located, (b) does
not release the permittee fron any liability for damage to person or property'
caused by or resulting frca the installation, maintenance, or operation of the
proposed site, (c) docs does not release the permittee from compliance with
other applicable statutes of the State of Illinois, or with applicable local
laws, regulations or zoning ordinances.

5. Leach ate from waste disposal site must be collected and adequately treated, all
in accordance with Environmental Protection Act criteria.

6. Waste must be compacted in layers and covered daily, with six (6) inches of
satisfactory material; surface (s) not receiving refuse must have one (1) foot
of additional cover within a 60 day period.

7. Open dumping and open burning is prohibited.

8. This permit is void one year from the date of issue unless installation of this
project has started on or prior to the date of expiration.

9. This permit is subject to reviet: and change by the Environmental Protection
Agency cs deemed necessary to fulfill the intent and purpose of the Environmental
Protection Act.

10. This pentiit is subject to revocation by the Environmental Protection Agency
upon a finding by the Agency that any of the aforementioned conditions have
been violated, or upon the violation of the Environmental Protection Act or
any Rule or Fcgulatiou effective thereunder. .
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ENVIRONMENTAL PROTECTION AGENCY

Division of Land Pollution Control

BACKGROUND WATER SAMPLE ANALYSIS

Analysis for the following chemical characteristics shall be candatory
of at least one (1) ground-water sample taken from a monitor well on (or
adjacent to) the newly-peraitted landfill site. The sample shall be ob-
tained BEFORE emplacement of refuse; the results of sample analysis shall
be submitted promptly to this Agency. This water quality information shall
be considered requisite for satisfactory .completion of the application for
permit requirements:

1. Alkalinity, as CaC0
2. Aluminum* (Al)
3. Arsenic (As)
4. Boron (B)
5. Bromides (Er)
6. Cadmium (Cd)
7. Calcium (Ca)
8. Chloride (Cl)
9. Chromium —— -

10. COD
11. Copper (Cu)
12. Cyanide (CN)
13. Florida (F~)
14. Hardness, as
15. Iron, dissolved
16. Lead (Pb)

(re)

17. Magnesium (Xg)
18. Kanganese (Mn)
19. Kercury (Hg)
20. Nickel (Ni)
21. Nitrate (K03)
22. pH
23. Phenol
24. Phosphate
25. Potass i u c ( K )
26.
27. Sodium (Ka)
23. Specific Conductance ***
29. Sulfate (S04)
30. Total Dissolved Solids
31. Zinc

i * All analyses for dissolved content unless otherwise indicated.
** Reported iri pico curies per liter (pc/1).
***Reported in. cicro=hos at 25°C-
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LANDFILL OPERATION
* The proposed landfill will be developed in 3-5 stages depending
on the influx of refuse. Stage # 1 will consist of construction of
the proposed liner over approximately 201 of the area shown on the
drawings. The open side (west) of the liner will be curbed with a
6-inch asphalt curb and the coal tar sealer will be applied contig-
uously with that curb.

The curb and liner will be pitched so that all the water will
flow directly to a holding tank. There will be no ponding on the
asphalt liner. Any leachate or runoff water from this temporary
tank will be hauled to the Rockford Sanitary District for disposal.
After a 6- Inch blanket of filter sand is placed, refuse will be
disposed of uniformly over the entire area with the maximum of

A-foot lifts and deposited no closer than 15-feet from the open
edge of the liner. Successive layers will maintain a 3 to 1 slope
at the edge of each cell, and this slope will be covered with sand.
As cell 9 I is filled above the liner, the final slopes will be
covered with clay. As the top elevation is reached, the clay will
be extended to form a 10 foot rim around the top of the pit. The
remainder of the top will be covered with a minimum of 8 Inches of
sand graded to permit surface water to run through the compacted
refuse. In Joining cell # 2 with cell f 1, approximately 10 feet
of cell 0 1 will be pulverized with new asphalt added and then
fused with the cell # 2 mar construction. During this construction
the curb on cell 0 1 vtll be eliminated and a new curb will be
placed at the west edpe of cell * 2. Cell #2 will be constructed
In an Identical manner with the exception that the collection ditch
shown In the drawings will be filled with a 6- inch drain tile,
filter sand and washed gravel as shown below:



f
r
r
r
f
i

i
i
i
i
I
L

L
L

HOLDING POND

At the tlrai when tht quantity of leachate becomes significant,
a pump and forced main will be constructed to pump the leachate
to the top of cell 9 1 to promote the decomposition process. A
diffuser will be placed at the end of the forced main to prevent
a concentration of flow. In addition, a holding pond will be con-
structed completely outside of the landfill. This holding pond
will be lined with clay and be used only in the case of a temporary
breakdown of the pump or at the completion of the landfill when

all refuse has been leached out. This pond will be situated be-
tween the landfill and the creek at the same elevation as the hold-
Ing pond shown on the drawings. Fluid will get to this pond by
gravity flow through an 18-inch pipe coupled with a gate valve.
The holding pond, when used, will also be provided with a circul-
ating pump for aeration.

MONITOR WELLS
During the course of the landfill operation, a minimum of four

monitor wells will be placed to allow continuous sampling of the
ground water. If, at any time, these wells detect any leakage

through the liner, volume wells will be installed downstream from
the landfill, and the water will be pumped into the holding pond.

This will continue until the apparent leaks can be sealed by either

Page 2
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* pressure grouting or some other suitable method. No water from any
sburce will be allowed to flow into the creek until it meets the
water purification standards of the State of Illinois.

FENCING
Before any refuse is accepted at the site, a 6 foot cyclone

fence with 2 strands of barb wire will be constructed. One ent-
rance and one exit will be provided to elimanace any unauthorized
use of the site. The entrance and exit will be locked at any time
the landfill site is closed.
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PREVENTION OF BLOWING LITTER
During the course of the landfill operation, trucks will be

dumped individually by trained personnel on due- at the site. A
mobile screen will be constructed to deflect the vind away from
the dumping trucks as shown below:

•.*•*»•

COMPLETION OF LANDFILL OPERATIONS

At the completion of the landfill operation, the slope of the
water table will conform to a line originating frort the drain and
extending to the sides and ends of the pit at elevations a minimum
of 3 feet below the top of the liner as shown re low:

Page 3
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EARLY CLOSING OF LANPFILL SITE

If for any reason the landfill becomes inactive, all refuse
will be covered and the closed leaching system will be continued
until such time as the effluent will meet the water quality stand-
ards of the State of Illinois. The practice of rapid leaching will
also be used when the landfill is completed to grades and elevations
mi shown in the final plan.

SCALE HOUSE AND EMPLOYEE FACILITY

A drawing of the proposed scale house is attached. This build-
Ing will also be used as * facility for employees at the site.
Provision has been made for heat and lighting. A wet toilet vhich
will be hooked up to a septic system is included.

V_
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William L. Bluer,

2200 Churchill Road Springfield, Illinois 62706 • Telephone: 217-525-3397
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A P P L I C_A TJ. 0 N__ F °.R__JLF: R M I_T
F O R D E V E L O P M E N T A N D O P E R A T I O S O F

S O L I D U A S T E M A N A G E M E N T S T T E

And Co Register Site in Accordance With Tht Environmental Protection Act

APPLICATION MUST BE SUBMITTED IN DUPLICATE

i
-j NOT WRITE IN THIS SPACE - FOR E.P.A. USE ONLY.

____________County - Land Pollution Control

Application Received: Peroit Number

Reviewed by:Ccol.( ) Engr.( ) Op.( )

Date:

L.P.C. Region

Plan File Ref:

Letter Attached:

.•wtice To:

Perait: Granted^

Date:

Denied

I
Type of S.-lld Wastes Site:

C ) Sanitary Landfill
( ) Lurlr.eratpr
( ) Composting
( ) Other

P A R T I A P P L I C A \ I N F O R M A T I O N

I
L
L
L
L
L

A. SITE IPHNTIFICATION

1. None of Applicant Rockford Blacktop Construction Co.
(.-'t-rson responsible f.ir operation)

2. Address o: Applicant _600 Boylston Street
(Srriee, I'. 0. ?,ox, or R. R. /•')

Loves Park Illinois 61111
City Stale

Telephone : B15-877-7&75
(Arej Code) t:.v.r.

Zip C< ̂

3. Name Ot" Land Owner P n r V f n r r ' R T a r V V n n f r m « r r M r M nn Cn
(It sarne as above, so indicate)



r ,4. Address of Land Own«r 60U_____________________
(Street, P. 0. Box, or R. R. *0
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Loves Park________Illinois__________61111
City State Zip Cod«

NAB* of Sic* Paels Pit

6. Address of Sice Lindenvood Road_________________
(Street, P. 0. Box. ur R. R. <0

Southeast of New Mil ford. Illinois_____
CUy • State Zip Code

Vlnnebago________County Rockford______Township

7. Ownership (Check Applicable Boxes)

(X) Presently Owned ( ) To Be Leased For ____Years
( ) To Be .Purchased ( ) ____Years of Lease Regaining

3. SITE BACKGROUND (Check Applicable Box or Boxes)

8. ( ) This is an existing operation begun ____(mo.) ____(yr.).
(X) This is a proposed new operation.
( ) This is a proposed new extension of an existing adjacent operation;

Illinois EPA Permit No. ________; No Illinois Permit ( ),

P A R T I I - L O C A T I O N I N F O R M A T I O N

A. ZONING AND LOCAL REQUIREMENTS

9. Present zoning classification of nite Non Coffonning Industrial________ .

10. Does present zoning of site allow the proposed usage? ( )Yes ( )No. see

11. Restrictions (if any) Zoning authority is presently being appealed in______

_ thf courts________ _________ ___ _ . _ ._ _.. ________ _ ___________ •

12. Check applicable boxes which describe the use of adjacent properties
surrounding site.

Residential Commercial Industrial Agricultural Other*
a. North ( ) ( ) ( ) (X) ( )
b. East ( ) ( ) ( ) (X) ( )
c. South ( ) ( ) ( ) (*) ( )
d. West ( ) ( ) ( ) (X) ( )
* SPECIFY USE CLASSIFICATION

-2-
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'' 13. a. Are there any permits, operational requirements, licenses, or other
'* * ' requirements or restrictions by any municipality, planning cooaiacion,

county, county health department, state agency, or other governing
*body? List: Permit Is needed from State of Illinois. Environmental

i
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L
L

AMPCY

b. Have these requirements, licenses or restrictions been approved by the
agency or governing body having jurisdiction? ( )Yes (X)No

c. If the answer to (b) is yes, Include photocopies of supporting documents.

B. LOCATION

14. Attach a copy of the United States Geologic Survey (USCS) topographic
quadrangle map of the area which contains the site.

Quadrangle Map Provided: Camp Grant Quadrangle______ 1969
(Sane) (Date)

15. a. Outline on the USCS topographic quadrangle Dap the location and extent
of the site.

b. Provide a legal description of the site. (Typewritten on attached sheet.)

WE I/ft Lot 10 Quarter, _________Quarter, ________jQuarter

of Section 36____, Township 0*3________, Range 001___.

16. General topographic characteristic. (Flood Plain, Hillside, Field, Strip
Mine, Quarry, Cully, etc.^
Briefly Describe: S»nd and Gravel Pit__________________________

17. Plot the following infornacior. on the USCS quadrangle topographic nap,
if within the site or within a half-mile of outer perimeter of facility:

1. Wells (domestic, industrial, etc.)
2. Public water source (wells, stream, *>tc.)
3. Residences or residential areas, commercial facilities.

Industries, Institutions, etc.
6. Other pertinent facilities no; shown on topographic nap

such as diverted screams, strip mines, ponds, etc.

It* ftcale of quadrangle nap is insufficient, show on a separate tcpogrjphic
map.

-3-
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' P A R T I I I L F G E N E R A L D E S I G N R E P O R T

A. SUBSURFACE INFORMATION

13. Provide subsurface information in sufficier.: detail to allow evaluation of
the sit* tor UK* as a solid vast* -Jisposai site. (Attach typewritten report.)
Hoc Applicable

B. SOIL BORINGS (Attach soil boring report.)

19.* Provide a complete log (description) of each boring, alcag u:th all ot'r.er
pertinent data.r Not Applicable

20. Give the following information for bedrock, if encountered, (include in
soil boring report)

a. Depth to bedrock
b. Type of bedrock
c. Name and age of bedrock formation (if known)

Not Applicable
C. MATERIALS SAMPLING DATA (include in soil boring report)

21. Give the following information for soil sasples taken during the soil
boring operation. M ,. ..* * Not Applicable

a. Texturnl classification
b. Grain size distribution
c. Permeability
d. Void ratio
c. Ion-exchange capability

•L
D. GROUND VATrR (include in soil boring report)

22. Give the following information on ground water, if encountered.
Not Applicable

a. Depth to zone of saturation at tine of boring.
b. Depth to zone of saturation ninir.ur. 2~ hours after boring.
c. Direction(s) of ground water movecer.:.

I
L
L

L
L
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P A R T T V - L F - C O N S T R U C T I O N P L A N S

A S P S P E C I F I C A T I O N S

( S A N I T A R Y L A N D F I L L )

A. SITE DEVELOPMENT PLAN

23. Provide a detailed topographic map of the cxistir.z sice (Scale 1:200 or
larger) showing U'i;M boundaries, with a tr.;:: inu?. c.ir.tour interval of live
feet. This mnp should give details of all existir.; surface features such as
buildings, ponds, streams, trees, rock outcrops, fire hydrants, underground
and overhead utilities, sidewalks, drives, fences, culverts, streets, right-
of-ways, and any other iceus of significance. *

Show location and elevation of soil borings as describ-d in Part III-A.B.20.

24. Provide a separate detailed topographic map of the developed site showing the
following:

a. Original and finished contours with a minimum contour interval
of five feet.

b. Surface features to be reraoved, altered or to remain. Designate
areas to be used as source of cover material.

c. New construction with location plans; for be —s, dikes, dans, earthen
barriers, surface drainage ditches, culverts, fencing, access roads,
utilities, walks, buildings, sanitary facilities, nonttoring wells,
streams, ponds, mines and any other special construction as oay be re-

\^. ' quired to comply with the provisions ot the Rules and Regulations.

25. Provide cross-sectional or profile views (Scale 1:200 or larger) of the
developed site to clearly indicate: (Minimum of three cross-sections
required.)

a. Proposed fill areas.

b. Sequence of placement and total compacted thickness of each lift.

c. Thickness of cover material for each lift. As Required

d. Slope and width of working face for e*ch 11:;. As Required

e. Slope of completed fill with final cover in place. Minimus 6/1 slope

f. Subsurface soil strata to a nintaun dep:h of twenty feel below
the base of the fill material.Glacial Till on Limestone Bedrock

g. The top of the water table and direction of flow of the ground water. 5 feet
•outhweat

h. Earthen barriers, berns, dikes and other artificially created barriers,
including essential dimensions of each. See Contour Map

1. Subsurface leachate collection system, if used. Hot Applicable

-5-



r '26. Provide plan view (Scale 1:200) and cross-sectional details of leachate
* collection and treatment system, if used, including the following infor-

mation:

I a. Type and location of subsurface collection devices.

I
*

i
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b. Location, extent and surface elevation of treatment lagoon. Rockford Sanitary
District

e. Written description of methori o: treatment. Rockford Sanitary District

d. Discharge point(s) of treated material. Rockford Sanitary District

27. Provide detailed plans including cross-section, of the access roads.
buildings, culverts, fencing, monitoring veils, drainage ditches and any
other features of significance.

B. SCHEDULE OF CONSTRUCTION

28. Attach n typewritten narrative supplemented by indications on the plans
of the sequence of areas to be filled. Estimate the date of beginning
and ending each phase of the construction and operation.

C. CONSTRUCTION REQUIREMENTS

1 29. Attach a typewritten narrative supplemented by indications on the plans of.
provisions to be made for:

a. Prevention ot" surface - or ground - water pollution.
f̂cB*'

b. Control of gas migration.

c. Elimination of flood hazard.

d. Employee facilities.

e. Access to the site.

f. Measuring quantity of solid waste delivered co the sice.

-6-
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( S A N I

A. SOURCE AND VOLUME

T A R Y L A N D F I L L )

^^ 30. Indicate the estimated volume oi each of the following
solid waste th* facility will handle during each d?.;.- of
week of operation; each year of operation.

SOURCE TYPE
a. Residential

b. Commercial

c. Industrial

d. Agricultural

e. Other (Describe)

DAILY VOLUME WEEKLY VOLUME
166 TN 942 TN

68 TN 442 TN

62 TN 308 TN

31. At the above rate of use, what is expected useful life

10-15 Years.

s"»urcos and types of
operation; each

VEARLV VOL'JME
49.000 TN

23,000 TN

16,000 TN

- Minimal

No other

?:* the facility?

32. Will sewage sludge or any other hazardous waste be accepted? ( )Yes (X)No

33. What types of hazardous waste will be accepted? (Describe Briefly)

i Hazardous waste will not be accepted at the site
v̂

B. DESCRIPTION OF OPERATING PROCEDURES

L
L
L
L
L
L
L

34. Attach a typewritten plan of operation to accompany tr.is application. This
plan should include the following subjects:

a. Method of landfilling (Trenching, area fill)

b. Time schedule for filling and daily covering

C. OPERATING REQUIREMENTS

35. Attach a typewritten description of provisions for:

a. Personnel for supervision and operation

b. Traffic control

c. Designation of unloading area

d. Cell size and construction

-7-
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35; e* Provisions for blowing litter control
l *

f. Rodent control

g. Fly control

h. Bird control

1. Dust control

j. Odor control

k. Management of surface water

1. Erosion control

m. Final cowr and final slopes.

n. Monitoring program for groundvater and gas

o. Salvage and scavenging operations

36. Attach a typewritten description of methods for handling any special or
hazardous wastes which will be accepted at the site.

37. Provide a list of equipment to be used for landfill operation:

ITEM(S)
MODEL
4\lrMBER

SEE ATTACHED SCH 1DULE

NO. OF UNITS
IN OPERATION DESCRIPTION
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. I hereby .iffira chat all information contained in this Application

I i trut and accurate to tht best ci fcy knuwlr.**;*: and belie:.
^^ Rpxkford Blacktop Construction Co.

Signature of Applicant: .'-/ • L- . ^ ̂  *

r

L
I.
L
L
L
L
L

At'.«!St:f̂

I
Signature of Knginuer: (stal)

f
Illinois R«g. No.:

Attest

-10-
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b. Tht area will bt signed to comply with safety regulations and Insure
smooth traffic flow. We propose a one-way traffic pattern. A maa
will be assigned to make aure that trucks are dumped at the correct
fill arta.

*
c* There will be adequate signs and personnel to designate area and

supervise unloading.

d. As shown on plans.

c. Adequate permanent end temporary fencing will be available to control
bloving Utter. Weter will be available at the site to wet down the
refuse if needed.

f,g»h. The arce will be treated with chemicals as needed to control rodents,
flies, insects end birds.

i. Dust will be controlled with vater which will be available at the site,

J. Odor will be controlled by use of suitable cover material.

k. For management of surface water see plans.

1* As per plan.

m. Final cover on completed site will be 6 Inches of sand fill and 2 feet
of clay. Final slopes will be a minimum 4 to 1. The area will be
seeded so as Co prevent erosion caused by surface water.

n. Monitor wells will be placed as required.

o. There will be no salvage or scavenging operations conducted by the
landfill operator, nor will such operations be allowed to outsiders.

\
Part V - Item 36

Ho hazardous wastes will be accepted at the site.

Part V - Item 38
For finsl cover and grading, sec Item 35 m. The srea will be main-
tained by the operator in case of eroded or uneven areas. No culti-
vated crops will be planted on the site.





APPENDIX C

Affidavit of Charles J. Howard, President
of Winnebago Reclamation Service Inc.



EXHIBIT 1

TO

AFFIDAVIT OF CHARLES J- HOWARD



Octaber IS 1972

Mr. Dauglaa Aadreva
Und Ftftlutien Civfaiea
Eavirena.eatal Pretectiaa Ageacy
2700 Churchill laad
fpriagfield. 111. 42706

Dear Deugr

I u tacUaifig • c»py «f a letter vhieh we rcctlvtd fr«a
I.yU Farter regarding Quality Metal Finishing C*Lpii>y, B/r»n,
l l l inaii . I aa atir< y«u ara faaillar blth the c.$:.

I wauld lika y»ur Jodgcvtat aa t* vhat ve vl.*uld da ab»ut
thla. If yau canal^er the vaat« ta be "jeB-tu*;; I«.ia'\ we wi l l
apply far aa aaead&cat t* »ur permit. If, h»^iv«r. im y*ur aptsiaa,
thla waate ia haiardaua or Bight be hi*«rJ«u§ t« *ur l a n d f i l l , ve
will let Mr. P*at«a Icaaw that ve wauld rether c*i accept the vatte.

Very truly yaura,

Nell A* Mal»a«y» Secretary
lackfard Ilirktep Ceaati ;uilea Ce,

•AH/cb
lac.



•ebruiiy ?.

Mr. Ton Cavanaugh
Supplsm-utsl Penile Section
Illlnota ?nvlL*oA>Jftiuol Protection Agency
2200 Church111 f to id

lJ, l l lUcla 67706

le: Vlnn«bj|o County
tar.1 Pollution Control

Dear Mr. Cavanaugh:

Congratulating! on the appointment of >^ur. u--J pot It fen.
I •• looking f«'; : ' • :tc corking vlth you to 0*c.:rr
p rrv.t*.

I *n lii;liiding in this rnv.:3op'» * Minrrrry rf all of the
•upple.arntel rormlta T have rerflvcJ. «o that > . I n'.e j > t > e - k with
tlu f i ' leJ you Inherited. You w i l l fioo £h i« »i....._iy tc- be quite
ox . a»lva. For every gallon of l iquid I h^ve r ; . « l v « d at our lanrt-
f l l l a , J hnv(! f i r s t Ceciir-'.J • permit. T rfn tM^ r-I . : .^r i ly to cocoly
with the regulation*, but «lau tc I...-.U tt.Jt ? iU n..c in Any way

tht opt- ration of th^ UnJfilU. My ,>r: . ry ..-m-e.'n ia
of solid r. fuie in a ;Mt, l t \ ry ^--,ia-r. T only allow liquid

dlaposal aa a aupplrventi 1 operation to acconncJate buelnea*. If
you fc< l that by dlapoalng of fc»^ l ^ q . i i > i j lay 1: .-! f i l l pondt vauld
be inJflngercd, pleaao l^t «c

Encloaed pleat* flod:
1. Summary of auppUueatal pc
2. Appl ica t ion fcr Bel t f l iUr t T i rdvr rc .
3. Sample lettera. Oni> T s*cd tc thr K . P . A . end the other

I eend to potential cubto..<. fi. (^ i I J f t r A t l o n t of
^- —— -throf: I.Jttera you Attire will be Isplonvnted.
C*-_Copy of application for phosphate aluJge dlapoaal.

5. Copy of application for Cj l j v.t !u. is.

Very trul/ youra,

CJH/lh CIIU r i
Ro:lford Ola ktop Conatructioa Co*



EXHIBIT 2

TO

AFFIDAVIT OF CHARLES J. HOWARD



217-702-6760

February 24. 1975

IK tmt REFER TOs 20180801
WIKHEBACO COUNTT - Land Pollution Control

Hev Milford/Rockford Blacktop
Permit Ho. 1972-24
Supplemental Permit Ho. 75-33

"I•^i-«
Bockford Blscktop Construction Co. -- . . -_ *,.- ......
600 Boylston Street
Loves Park, Illinois 61111

Gentlemeni

Supplemental permit ia hereby granted to Rockford Blacktop to accept
M 1592-gellon backlog and 1040 gallons per week of Industrial sludges,
generated by Gale Products, Calesburg, Illinoie all in accordance vlth
tbe plans prepared by Rockford Blecktpp, dated December 10, 1974 and
received by the Agency oa February 7, 1975. Thla supplemental permit Is
further subject to the follovlng epeclsl conditions:

The backlog material as veil as the routinely generated
material ehell be disposed et the vorklng face in a ratio
thet does not exceed 10 gallons per cubic yard of eolld
vasts.

This permit shell expire one year from tbe date of issuance,
subject to renewal upon prior approval of the Agency.

Except as codified In the above docuacnts, the site shell be
operated In accordance vlth the terms and conditions of Permit So. 1972-
24 dated April 7, 1972.

.Very truly youra,

ENVIRONMENTAL PROTECTION ACENCT
£

C. C. Clark, Manager
Permit Section
Division of Land Pollution Control

TEC:ds fc
cc's/-Region

-Pile



SOCKFD2D BLACK TOP CONSTRUCTION CO.
*0 BOYLSTON STREET • LOVES PARK. ILL 61111 • Phone 877-ST

«56

AU TYPES

kDIN.9. CONTRACTOR VT .

troNt *i*nAv4Vf̂ DDute»*''
"•• '<-?'? *'.*-.4V».>'..;,.
i-.i '̂ |MW.WffW\cv.̂

Ton Clark
Supplemental Permit Section
Illinois Environmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62706

Dear Mr. Clark:

I an requesting permission to dispose of the following

Land Pollution Control

Lundfill:

Source:

Pagels; \1972-24;

Gale Products

20160801

. •- • v.v•Y•̂ v*v.-;;/'̂ i£'*v•
•"•I •?•; i'V̂ '»-'**̂ V̂ '*V.i.•; x' • 'i"?_*v' ,s.'_..'.- >-.*«v"?.'-.• •*,* '>»v-'̂ 'v'--'"".-•.jv";:'"

. ;: .Vi,*l-.-**\;<*̂ \4ro>'tV •
••*-.*.
v',*.i
,*

>̂'-:'

Description: See next two pages

Quanti ty:

Hamllinp:

See Red Ink on next page; total of 398-55 open top drums
containing approximately 40 gal. each are on hand as a backlog.
Approximately 26 drums sre generated'per week. .-,-A /y* :-v'^. J*
Dump with household refuse. -: *&*••«•";•»'•• ; •

^X (^
J/s

^x

. ' ' - . . . - » . • ' • • ; / ; • . . •
' " • ' ' • * • "" ! ;''''•'.'•'

. *•• • -.-. " '••"• ... .
i. . _ • » ; . • • * ' . , . ; • - • • » - v Y.:-*.:*'-'->.

r ... ,.. •;• - * -:" V/ifX
-•;''-;"r":. •.1.'.t>!^

*, '..:.:.••..•. -. -v- ...-si**

E J. WV;K!>.
KorV.ford nl«ctf:-.r> ConHtmrt Ion Cn

• ' • ," " * "I r

.%- , f ' • ' - • • ;" - : . /-^->-V



i SAU2 RROQUCTS

TCU. '»D»>

December 3, 1976

Mr* J. C. Kullberg, President
Interstate Pollution Control, Inc.
1525 - 9th Street
Rockford, Illinois 61108

Dear Mr. Kullberg:
The following is a description of the sludge which we remove from 4
our effluent treatment systems. As we discussed during your
recent visit, there are three such units each having a different
composition of sludge. Therefore, an analysis is given for each.
process. - *
Acid-Alkali Neutralization
Solids
Composition
Calcium Sulfate •
Calcium Hydroxide
Iron Hydroxide
Nickel Hydroxide
pH

35-40Z
1.6Z
98. 3Z
1.3Z
.4Z
7.5-8.5

Cyanide Destruction Unit
"ToTIHs

Composi tion
Calcium
(Water Hardness)

Cedmitsa Hydroxide
pH

35-A07.

99-l-Z

Trace
9.5-10.5

-
t/$O OfrC

Chror.ium Precipitation Unit
•Soli'Js
Composition
Barium Chromate
Chromium (Tri valent)
Barium Carbonate

35-40%

97. 6Z
1.4Z
1.07.
6.5-7.5

/ ///7
6/6C/

MANJLJF ACTUAL Rfj C»P UOY CQUlPMfNT t MARINH PARTS H



' * 'Mr- J- C. Kullbcrg
- - December 3, 1974
' Page 2

Paint Booth Waste (Water Type)—smifi———————"^ aoz
Composition
Alkyd Resin Solids 96Z /6O .
Pigments 4Z
PH 9.0-9.5

If there are any questions concerning the above of additional
information is required, we will try to supply it.

Sincerely,

GALE PRODUCTS

GPB:gt**
cc: U. Boles

M. Kirkenmeier
D. McGrew

G. Paul Beardsley
Chemical Engineej



217/702/6760

Pebruery 25. 1975

III REPLY REFER TOl 20180801 ^"T^T"* """-
W1NNEBACO CODNTT - Land Pollution Control " ~ "'

Kev Hllford/Rockford Blacktop • « » • / "~
Pa rait No. 1972-24 '"" "'
Supplemental Permit Ho, 75-34 |j_| • .. ' '.'.?..

ovv, •: .- : "L....' ;.Rockford Blacktop Construction Company ~ •••-
600 Boylston Street
Loves Park, Illinois 61111 )

Cantlavant »
Suppleaantal Permit Is fearaby grantad to Rockford Blacktop

Construction Company to accept 16 fifty-five gallon druns of
natal hydroxlda sludga genaratad by Commercial Vlra all In aecordanca
with tha plans prepared by Charlas J. Howard, landfill ttanapar,
Rockford Blacktop, dated January 20, 1975 and received by the
Agency on January 21,* 1975* This supplemental pamlt la further
subjaet to tha following special conditional

Vasta shall ba disposed of In accordance with
Supplemental Pernlt No* 74-130*

*

This permit shall expire ona year from tha data of
Issuance, subject to renewal upon prior approval
of tha Agency*

Except as nodlfied In tha above documents, the alta ehall
ba operated In accordance vlth tha terns and conditions of Permit
No. 1972-24 dated April 7, 1972. '

Vary truly yours,

L PROTECTION ACEttCT

C. E* Clark* Manager
Perolt Section
Division of Land Pollution Control

TEClch
ee Region I

Pile



ROCKFORD BLACK TOP CONSTRUCTION CO.
' K> BOYLSTON STREET • LOVES PARK, ILK C1111 • Phone 877-

956

?,

AU TYWS OF ASPHALT PAVING

CKAOING CONTRACTORS

STONE ft GKAVU PRODUCERS

PKEMIXED PATCHING

January 20, 1975 ^ '

Ton Clark
Supplemental Permit Section
Illinois EnvironnentJil Protection .Agency
2200 Churchill Road . "
Springfield, Illinois 62706

Be:

(L/Y'

4

County - :
Pollution Control

Dear Mr. Clark:

LandfHl:

Source:

I

Y^Tp''

• + • .>
""'':- :-' ' ' '^-. ~;':/-> "î 5v^:":'>V :" - '^^^

'• -•>*•• \ :^..~'~':^;-^-^,: y:?l?:'
• • • • s* . . ' • • • • ./-•*:.- vr J,% »-•.*.' I / t - 4''-"

I am requesting peroiiss'on to dispose of the following material: - •'.-.." ,.- .7
/ . - . . , • - / • . - ; • "* - k . i ' ' ' - . v M

~ ~ ' ' ' ' *
J 20180801

Commercial Wire .

See next page. This material la from the same -' ; '- " \ ' .'•"
process, Supplemental permit no. 74-130 wa§ Issued for this. ' "

18 - 53 fe*l. »3ruras

.. ' Handling: Placed with household refuse

Very truly year*

CHAPJ.ES J. 1H>WA*D, l.fl
Roekfo'-d niarhtnp Conitrnet i&n To



/rest Number 5- U 3>
J K£T-fch(rm Consultants, Inc.
' 602 Cedar Street

Rockford, Illinois 61102
j 815-96^-8518

Fromi UML<L__

TEST RKSULi'S
Sair.plt Received /* T- Sample Tested /"/- 75"

Acidity.

Alkalinity.

Muni num.
BOD5___

;-Boron

Cadmium.
Carbon _
Chlorine

Chrome

COD_____
^Coliforms.

Copper__
Cyanide_

! Total_
Free

DO
Flash Point.
Fire Point
Humidity
Resistance

-ron

Lead
Molybdenum.
Nickel___
Nitrogen_

Oil & Grease

Phosphorus.

Salt Spray Res.
Silicon_____

Silver
Solids '
Specific Gravity.
Sulfur ____
Surface Tension

Viscosity______
Zinc * OA Z °/c
Other

Results submitted byi
'



217/702/6760

•**'*" February 23, 1975

.... —,-*rV* ""•')
*

^ i
""

IN ftEFLY REFER TOt 20180801
VINNEBAGO COUNTY - Land Pollution Control

New Milford/Rockford Blacktop
Fernlt No. 1972-24
Supplemental Permit Ho. 75-35

Rockford Blacktop Construction Company
600 Boylston Street
Loves Park. Illinois 61111 '

Gentlemens

Supplemental Permit is hereby granted to Rockford Blacktop
to accept 20,000 gallons per year of metal sludge, generated by
Belvldere Hardware, Belvldere, Illinois, all In accordance with
the piaim prepared by Charles J. Howard, Rockford Blacktop, dated
February 7, 1975 and received by the Agency on February 13, 1975.
This supplemental permit Is further subject to tho following
special conditions!

Vaate shall be disposed of at the working face of the
landfill in a ratio not to exceed 10 gallons per cubic
yard of solid waste.

This permit shall expire one year from the date of
Issuance, subject to renewal upon prior approval
of the Agency.

Except as modified In the above documents, the site shall be
operated In accordance vlth the terms and conditions of remit ^
No. 1972-24 dated April 7, 1972.

Very truly yours,

ENVIROHHPJITAL PROTECTION AGENCY

C. E. Clark, IIanager
Pernit Section
Division of Land Pollution Control

TECich
cc Region 1'
File



OTORD BLACK TOP CONSTRUCTION CO. - w«
GRADING CONTRACTOftS

}
<: 'Y t« STONE ft GRAVEL rROOUCtHS

'OYL5TON STREET • LOVES PARK. ILU 61111 • Phone H77-CE3 i t .««,«„ ..T^.u. ! 1I . FHcMlKtD rAICHINC I I
I I •

I i...
I [.̂ . ...

Mr. ClJirk
Supplemental ?*»rmlt FerHrn
Illinois EnvlronT'ftr.t*! "ror*rt?o;i
7200 Churchill Ro.-H
SprJ infield, IlUnois

2-7-

Ris: VMmvNff.no rounty
L'*mrT 1'nMntfnti Control

Dear Mr. Clark:

I an requesting nermlg»j_op tn
•*• . -'

Landfill:

Kt* of the foUovrinf, mf l t e r f»1

Source:

Description:

Belvldere Hardware

See Attached Sheet

Quantity:

H.indling:

20,000 Cal./yr.

Hlv with refute

V u r w tmlv vnnrn

• ("IL'TJ ?.$ J. !K lV ' ;;r, l .flni ' ' ' j 11 "rnnpr
h f o » r ".'Iftcktrtn Cons t ruc t ion '>.



Consultants, Inc.
602 Cedar Street
Rockford, Illinois 61102
815-964-8518 Sample I.U. Sij-̂ rLnĵ  I fyh_*j

Sample Date \- So--|fl ti^A^
TSST RESULTS

Sample Sample Tested \-

Acidity.

Alkalinity.

Aluninun.
005___
Boron__

Cadmium.
Carbon
Chlorine

Chrome tO.O

lOD
Coliforms

" Copper A.O q I.Q.
Cyanide_______
Total t 2.4. "3
Free

DO______________
Flash Point \UTYlfL
Fire Point_______
Humidity
Resistance

Iron

Lead
Molybdenum.
Nickel
Nitrogen.

Oil ft Grease

Phosphorus.

Salt Spray Res,
Silicon

SiIver

Specific Gravity
Sulfur

- *0/lafJLvy

Surface Tension

Viscosity___
Zinc 31O.O
Other

Results submitted byi



iv-
217/782/6760

February 25, 1975

IK REPLT REFER TOl 201B0801 L* ' ' '
VimiEBACO COUNTT * Land Pollution Control • --

Haw Mllford/Bockford Blacktop '•'-'• '• '
Permit No. 1972-24 ...-,. _. ".0.
Supplemental Penal t Ho. 75-36 *™l ,:;-:".-•: i;t.;;.'.;

Rockford Blacktop Construction Conpany
600 Boylston Strsot
Loves Park, Illinois 61111

Gentlement

Supplenental Permit la hereby granted to Rockford Blacktop
Construction Conpany to accept 16,000 gallons per year of
Cauatlc Slodpa, generated by Aotonatle Electric, Rockford, Illinois
all In accordance with the plans prepared by Rockford Blacktop,
dated February 10, 1975 and received by the Agency on February 13, 1975
Thla supplenental permit la further subject to the following
special conditionsi

Waste shall be disposed of at the working face of the
landfill at a rate not to exceed 10 gal./yd3 of solid
wastes.

This porolt shall expire one year fron the date of
Issuance, subject to renewal upon prior approval
of the Agency*

Except as nodlfled In the above documents, the site shall be
operated In accordance with the terns and conditions of Percit _
T!o. 1972*24 dated April 7, 1972.

Very truly yours,

IAL PROTECTION AGFNCT

C. B. Clark, Manager
Pernlt Section
Division of Land Pollution Control

TECtch
cc Region I
File



1 ••• • •
: MCKFORD BLACK TOP CONSTRUCTION CO. li

BOYLSTON STREET • LOVES PARK. ILL. 61II1 . Phone 877- 9V.

™»
GRADING

*TONE ft GRAVEL PBOPI.CH.S !
3
I

PftCMlXED
i t-

I

Mr. dark
SupoleiMnt.'O Pcnnlt feet I on i
Illinol* Environmental TrotcctfoTi Agency
7200 Churchill Road
Sorlngfield, IlHnoi* f270fi

February 10, 1975

Re: WinncT>Af*o County
Lund Pollution Control

Dear Mr. Clark:

I ** requesting ocrmission to dispose of the following

6====^TLftndf f 11: PawTs 1972-24

Source: Automatic Electric

Description: Caustic Sludge * aee attached sheet

16.000 Gal. per year

Nix with household refuse

v«ry truly yours,

HAttES J. I K H - R D , Uminil K»n.gcr
.ford Bl.ckton Con«n,etion Co.



CSV Mumhcr 3~ ligj

hf T-Chem Consultants, Inc.
8^? Cedar Street
Rockford, Illinois 61102
6 5-964-8518

J

/5"I>C~-'? ^^7

y^XfvwwO^ ££i^T7tjLi>
Sample l.U. <^Q...iotf^-
Sample Date

TEST RKSULTS
S mp1« Received 2-7-75'1

jj .iditv
1 ' ""

Sample Tested 2- "7- 7^
•

Lead
Molybdenum

i Nickel
jllkalinity

I

Nitroeen

1

/ * ninum

Boron

Cadmium

Oil & Grease
f

Phosphorus•

J arbon
Chlorine Salt S^ray Res.

Silicon
i

t'hrome 4M.o pprv^-'
Silver

£ : ... Solids Tb-Vti I « l\S.4«i/JL
!^D
fe^li forms

'opper 2-4 .0 p-p'*-*
Cyanide

; Total
Free

'DO

: Plash Point VOCTYV-^
Fire Point
Humidity

'•• Resistance

on . . . . _

o
Specific Gravity
Sulfur
Surface Tension

V

Viscosity
Zinc 4^L3. fxprt^
other

nVA- 43. 1———— -p-i ———— ! —————————————————— -

*.

,.„. — .. ResuT l*£ ^ijhmittf d ^yi /

(// j j . /

i j\\

I



217/782/6760

February 25. 1975

IN REPLY REFER TOI 20180801
WIKHEBACO COUNTY - land-Pollution Control ^-^--^

New Hllford/Rockford Blacktop. '.',...
Permit No. 1972-24
Supplemental Permit No. 75-37 \*£\ •'.''."

Rockford Blacktop Construction Company ||_L!. Z.7.'» — - "•,
600 Boylston Street STAT1 C/ ILL. -- t
tovea Park, Illinois 61111

Gentlemen I «

Supplemental Permit Is hereby granted to Rockford Blacktop
Construction Coepany to accept 18,000 gallons per year of acid
sludge generated by Automatic Electric, RocVford, Illinois all in
accordance with the plans prepared by Charles J. Howard, Landfill
Manager, Rockford Blacktop, dated February 10, 1975 and received by
the Agency on February 14, 1975* This supplemental permit is
further subject to the following special conditions:

This permit will expire one year from the date of
Issuance, subject to renewal, upon prior approval
of the Agency.

Due to the low pH of this material. It is recommended that
employees charged with Ita disposal take precautionary
measures and wear protective clothing so aa to prevent
contact with It during disposal operations. Waste should ,
be spread over the solid waste as thinly as possible
and then be promptly covered with additional refuse and
earth cover.

Except as modified In the above documents, the site shall be
operated In accordance with the terns and conditions of Permit
No. 1972-24 dated April 7, 1972.

Tery truly yours,

ENVIRONMENTAL PROTECTION ARERCY

C« E. Clsrk, Manager
Permit Section
Plviftlon of Land Pollution Control

TECieh



•i • •-.'
! 'OCKFORD BLACK TOP CONSTRUCTION CO. I

<K BOYLSTON STREET • LOVES PARK, ILL. 61111 • Phone 877-C=» |

AU TYPES OF ASPHALT PAVING

GHADINC CONTRACTOR

STONE » GRAVEL

PKEMIXED PATCHING

February 10, 1975
Mr. Clark
Supplemental Pnrmit Section
Illinois EnvJronmentKl Protection Agency
2200 ChurcMll Ronrf
Springfield, Illinois 62706

Re: V'5nneb*go County
Land Pollution Control

Dear Mr. Clark:

I am requesting permission* to dispose of the following material

Landf i l l :

Source:

1972-24

Automatic Electric

Description: Acid Sludge - see attached sheet

OurntUy: 18,000 Gal. per year

Handling: Mix with household refuse

trul

CHAP.1.ES J.
Rockfnrd n TonKt r i i rUnn Co

v?.1



* *

i'cst NuNumber
KpVCh'.-m Consultants, Inc.
Bi I Cellar Street

Xff'd, Illinois 61102
d;5-96^-8518

Promi ol\tEjtA&OGu,^JL
'

Sample 1.0. _
Sample Date £-7- 7ar

S mple Rfeceived
TEST RhSUI/jS

Sample Tested A-7*

A, idity.

Alkalinity.

r. n urn

Boron

Cadmium,
C -bon
tnlorine

31;oar 4lU

L»la:n Point_

. .>. j • iy
Sea i s tr-nc:e

Lead
Molybdenum_
Nickel
Nitrogen.

Oil & Grease

Phosphorus.

Salt Spray Res.
Silicon_____

Si Iver
SolidsTLVa\ ».
Specific Gravity
Sulfur
Surface Tension

Viscosity
._____ 2inc«.
_____ Other.

byi

/?,t .-,,*,



217-782-6760

Kerch 13, 1975

III REPLT REFER TO: 20103008
UINNEBAGO COUKTT * Land Pollution Control

Vav Mllford/Rockford Blacktop
Permit Mo. 1972-24
Supplemental Permit Ho. 75-80

ILL
Rockford Blacktop Construction Co.
600 Boy Iston Street
Loves Park, Illinois 61111 ,

Gentlemen:

Suppleoental permit la hereby granted to Rockford Blacktop Construction
Co. to accept one tine only, 16,000 gallons of plating vasts, generated
by Mldveat Plating, Rockford, Illinois all In accordance vlth the plane
prepared by Charles J. Howard, Rockford Blacktop, dated March 4, 1975 and
received by the Agency on March'3, 1975. This supplemental permit la
further subject to the following apeclal condition:

This liquid waste shall be mixed vlth Incoming solid waste at the
landfill working face at a rate not to exceed 10 gal./yd*.

Except aa modified In the aboTe documents, the alte ehall be
operated In accordance with the terms and conditions of Permit Ho. 1972-
24 dated April 7. 1972.

Very truly yours,

ENVIRONMENTAL PROTECTION ACEHCT

C. E. Clark, Manager
Penoit Section
Division of Land Pollution Control

TECtds
cc'a/-Reglon R

-File



I ' ' ' . ' - '£0CKFORD BLACK TOP CONSTRUCTION CO. i f A U •"»or M'HM —°
.,___._____ ________________. ___________* GRADING CONTRACTORS

* .iQYISTPN STREET • LOVKS PARK. ILL. Cllll • rhont 877-MB
STONE A GRAVEL PRODUCERS

PREMIXED PATCHING

March 4, 1975

Mr. Clark
?emlt Section

FnvJronr-'jntiil Protection Agency
?2f.a Churc'iiJT KOA^

, Illinois 62706

Re: Wlnnebngo County
Land Pollution Control

"*-

T Mtear Mr. Clark

I AID renucstlr.? permission to dispose of the follower p. nw«

Descrintlon

Qunntlty:

Midwest Plating

Plating waste

16,000 Gallons

Mix with refuse

Very tmly your*

rnnst ruction To.



60? Cedar Street
<*, ftockfbrd, Illinois 61102
I 815-96̂ -8518

"ample Received

S i

f> J . i > . _
Sample L?«$:e_.

Sample T

. >

Acidity.

Alkalinity,

tlunlnum

>oron

padnium,
Carbon
nhlorine

rone 31

oliforms
jpper_
yanide.
Total.
Free

PO.
lash Point

Fire Point
} amidity

Resistance
T r o n

Lead
Kiolybdenum_
Nickel
Ni trogen.

Oil & Crease

Phosphorus.

Salt Spray Res.
Silicon

Silver
.S °/0

Specific Gravity.
Sulfur___
Surface Tension

Viscosity
Zinc
Other

Result^ submitted oyi

fttU



217-782-6760

Kardh 13. 1973
I '.A'- 1 r '- ——
1 III HBPLT UPBl TOi 20103008 ' * * l f c "

WIHHEBACO COUNT! * Load Pollution Coatrol (LL ~ ? " - ~" ' "> P
I lew Mllford/Ioekford BlacktnT-.TT "Ac n , -."W
i Panic Ho. 1972-24 U '-L'——

Supplavaatal Paralt Ho. 73-81

Bockford Blacktop Co&attuetlea Co.
600 BoylatoA Street
Lorea Park, Illlaola 61111

ir Supplemental paradt la barebj granted to Roekford Blacktop Cooat ruction
Co. to accept one tl«e only, 4000 gallon* of plating waste, generated by
Mldceat Plating, Roekford. Illlnol* all la accordance with the plena pre-
pared bj Rock ford Black t6p, dated March 4, 1975 and received by the Agency
on March 5, 1973. thia aupplaaental permit la further aubject to the
following apaclal condition:

Tbla liquid vaata eh all be eduad with io coning eolld vaste at
the landfill working faco at a rate not to axcetd 10 gal/yd'.

Except aa Modified in the above docuoenti, the aite ahall be operated
in eccordance vlth the ten* and condition* of Parolt Ho. 1972-24 dated
April 7, 1972.

Very truly youra,

EHVIBDNKEKTAL PKOTECTIOH ACEHCT

C. I. Clark, Managar
Pereit Section
Divitlon of Land Pollution Control

TICs da
ccUX-Bagion H

-Pile



3CIFOXD BUCK TOP CONSTRUCTION CO. \ \ ALL TYPES OF ASPHALT PAVING

* GRADING CONTRACTORS

~CK(-i STONE t GRAVEL PRODUCERS
0 I DYLSTOX STRBET • LOVES PARK, ILL. 61111 • J'hon* S77-H2I J' PREMIXED PATCHING

* f. - -
, *

1 , March 4, 1975

r Mr. "dark
Fupslftroental 'srr.ft Section
I l l l no f i F.nvi'-onr.'intal Protection Agency
2200 Churchill load

•Springfield, Illinois . 62706

P.o: Wlnnehwpo County
Land PolluMnn Control

Dear Mr. Clark:

.,; 1 AIB requectJng permission to disoose of the followinfi inaterinl:

•* Source:

Description

PageIs

Midwest Plating

Plating waste

. Qucntity:
f

Handling:

J "-

(,000 gallons

Mix with refuse

• Vcrv tnily yctirs

^M.s? J. i:cr..RD,
'-fnrd Mr.cVirn Constrnction Co.



••\ \£a'-Ch"6m Conaultants, Inc.-102 Cedar Street
Rockford, Illinois 611C2
8l5-96*-6518

>araple

Sample i
Sarpl-3 Ui

TKST Hh
Sanple Tested 3,-3*7

icidity.

..Ikalinity,

luninum,
' 'OD5___

Cadmium_
~arbon
Chlorine

.Chrome OOP

I-OD

opper_
Cyanide,
l Total.
1 Free

Lo
,?lash Pointi
1 ire Toint
Humidity
i Resistance

Lead
Holyhdrtnum.
Nickel___
Nitrofen_.

Oil i Create

Phosphorus.

Salt Spray Res.
Silicon __

Si 1 ver
Solids Tot-Qjl =
Specific Gravity.
Sulfur ______
Surface Tension

Viscosity
Zinc M4C
Other

3.3

Results submitted byi



EXHIBIT 3

TO

AFFIDAVIT OF CHARLES J. HOWARD



Division of Land Pollution Control
Permit Section
2200 Churchill Road

Springfield, IlltnoU 62706

Issued

Penal t Ko.
Approved

atioa for * Supplemental Permit for the Disposal of Special and/or Hazardous
at an IEPA Permitted Solid Vaate Managtaent Site

1. CS5SRAL

A. Vane of Applicant.
Address
Telephone -. .

Roekford Blacktop Conitruetioo Co*
600 Boris ton Street- Loves Purte. 111. 61111
815-877*9561___________

B. Kama of SWi Site .
r- - » (County)
. .. . llfc.P.A. Operation Pemit Ko.

Site Inventory Ko.

Pege!
ty or Tovpship)

1972-76
(Site)

f 20180301

-". C." Kame of Special. Waste Generator̂
--•--*•. Address "
- — "••-• Telephone """"•' " • • — • • • *

Acne Resin
Pines Road, Box 130
Oregon. III. 61D61

D. Name of Special Wast* Hauler
•———' -Address ' . '

•• " Telephone - -- •• - -.-

Interstate Pollution
1525 9th St.. Roekford, 111.
815-964-2053

CHARACTERISTICS OF WASTE

" ~*" A." Quantity 1000 Rations

*..*...
"for •

(cubic yards or gallons) •
*

___" monthly__________
._;.: (on* tine, week., ooath, etc.)

Quality ' ' - • • • • ; • - - - -

1. Ea»e of Waste Phenol ///

per oonth
(day ..week., month)

'."..-.V-.V.RBCEIVE
8 I37S

,^r r

2. Haane the process and/or type of industry producing the vaste.
" \' , Foundry Sand rroductrs

ILUNQ,

•A. -3.. An analysis of the chemical and physical characteristics of th« waste
"-V-; . wu*t be detercin-ad by a qualified lab and be attached to this applicatio

Does the special waste contain any hazardous chemicals?

A. Ml hazards (hea?.ch, safety, and/or fire) and/or nuisance problems
associated with the waste must be designated and necessary safety end
handling precautions delineated. Specify available comuni cations and

. assistance in case of emergency or fire. p»r-in ?hnn^ R1S-B7A-717S

o Mstriet





APPENDIX D

Letter Report from Warzyn Engineering, Inc.,
April 28, 1980; and IEPA Memorandum of

August 14, 1981 Documenting Acme
Solvents as Probable Source of

Well Contamination East of Pagel's

i



WARZYIM

INC

Consulting Engineers • Civil • Sliucturol • Cnotnctmicftl • M.-ttrn.ils Tesit.\p • Sod Borings > Surveying
f

*4Ot EMM. STnCCT.PO. BOX t»aS. MADISON. Wl> 6371* -T t l (tot) 2ft?-4S4S '

April 28, 1980
C 9078

Mr. Chuck Howard
c/o Rock ford BlacUop Construction Company
600 Boylston Street
Loves Park. 1L 61111

Re: Hydrogeologic Investigation
. Pagel Pit Landfill .

Dear Mr. Howard:

This letter and'the accompanying drawings present the results
of the hydrogeologic inVcstigation in the v i c i n i t y of Pjgel Pit Landfill.
Recently, two private wells (Lyford and Baxter) located along Lindenwood
Road have been shown to be contaminated. The purpose of tins investigation
was to determine whether the Pagel Pit Landfill is contributing to the
degradation of water quality at these wells. The investigation included
the collection and analytical Analysis of voter quality samples, a
review of the historical water quality records of wells in the vicinity
'of the landfill, and the analysis of recently measured water levels.

The direction of groundwater movement bcncuth a source of
contamination dictates the potential migration direction of the contaminant
within a groundwater flow system. As the accompanying water table mop
(Drawing C 907G-A1) indicates, groundwater flow in the vicinity of the
landfill is from east to west, with shallow groundwator probably discharging
into Killbuck Creek. The Lyford and Barter wells arc upgradient, or
upstream, from the landfill with Monitoring Wells PM and PP6 being
alongside, or marginally downgraditrit from the landfill.

The results of the water quality analyses of samples obtained
on March 7, 1900 are attached. Ihc-dala indicates tlut the source of
contamination is proUibly to the east of the LyforJ .ind Baxter residences.
The two on-site monitor ing wells, PP4 and PPG, displayed the lowest
concentrations of parameters analyzed for, whereas the Lyford and Uaxter
wells displayed the Imjhest concentrations of these parameters. The



Mr. LI'uO llnwanl . -2- /-pi 11 iil, \'JtiQ
Loves Park. IL C 907U

,~\ Blacktop House and Scale-Mouse wells were between these two extremes. The
attached isoconccntration map of conductivity mc.isurciuonts illustrates

] the trend of decreasing concentrations to the west. Total alkalinity,
{ total hardness, and nitrate concentrations at the Lyford and Barter

homes are generally two times higher than at PP<1 and PI'6 and display
i the same a real trends as conductivity. Nitrate concentrations at the
] Blacktop Mouse, Lyfurd house, and Baxter house wells exceed the Interim

Drinking Water Standard of 10 iwj/l established by the United States
Environmental Protection A.jcncy. A comparison of the historical water
quality data for PP<1 and I'PG (starting tin 1972) und the recent data shows
no significant chango in water quality at those U/o wells since 1972.

An abandoned solvent storage site, located approximately 2000
I feet east of LinJenwonl FV.ad, appears to bo the likely source of contamina-

tion at the Lyford and Baxter wells. Based on a visual inspection of
the site area and reports hy landfill personnel, various waste materials

1 including many buried barrels, were dumped in an abandoned limestone
quarry. The potential fur teachings from the waste to migrate down to

, the water table and contaminate groundwater in a ddwngradicnt direction
is high in what is presumed to be a fractured limestone environment.

In summary, the water level and water quality data indicate
! the Pagel Pit Landfill is not the source of contamination at the Lyford
1 and Baxter wells. It cannot bo shown that no groundwater impact has

occurred at the landfill since no directly downgi .idicnt wells exist.
j "*"" Currently available information indicates the source of contamination
; of the wells in quest inn may be the abandoned solvent storage site.

Additional documentation would be necessary to conclusively show the
/ abandoned solvent storage site is the source of this contamination
; or to document an alternate source. Due to the u.ifcnr.wn nature of waste
' material disposed of at the suspect site, v;e urge couliun in using the
• : affected water supplies and recomiiend the homeowncrs bo so notified.

If you have any questions or comments regarding the above
_ Information, please do not hesitate to contact us
I
( Respectfully submit led,

; HARZYH ENGINEERING INC.

Sloven G. Wi Ununn
Project

Daniel R. Vistc
Chief llydroycologieal

SGW/DRV/dmf
Encl: Water Table Map. C 9078-A1

Isoconccntr.Uion tap-Conductivity, C 9078 A;1
Analytical Laboratory Results. Mari.li 7, I'.'IJ



WAKZVN

ENGINEERING INC

V

•

OH ConCuCtiv
lirri» '-c . unit: uf.nos/C

,'iaxter ..«(• 6.55 1490

'loose 6.60 990
i-yford Well 6.75 1310

Scaie House
& MP1 7.10 745

caa*l Pit
*PP4 7.30 655

Paoet pit
?PPS 7 .40 6^0

. AIMAL.VT1CAU LABORATORY

Project Rockford Blacktoo

I oration

——— *^O» EMII. STREET •

ity * Total
n A lka i i n i t v

708

426
464

348

280

25?

Rockford. Illinois

P.O. BOX ftssa. MAOISON.

ChenicaK Oxygen
Oenand

12

<10

21

<10

12

•OQ

WiS. 33719

Chlor'

26

25
50

12

21

12

RESULTS
n*t» Rpr^ivPd- 3/7/80
Project No: C 9078
Sheet ' of ' .
Ckd -«rvi— App'djrt>
Date Issued: 2//3/*"'

*

Total Nitrate
de Hardness Nitrooen Sulfate

900

540
670

420

330

W rf -*

13 72

11 47

28 65

4 32

4 18

? "2

* Test run 3 days after satrple collection

All parameters are mq/1 uniess otherwise stated
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VNOINIKRINO IIS»C

WATER TABLE MAP 3-20-i
Pagel Pit Landfill

Rockford Blacklop Construction Company
Winnohayo Counly. Illinois
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VA/ARZYN ISOCONCENTRATION MAP-CONDUCTIVITY
Pagel Pit Landfill

Rockford Blacktop Construction Company
Winnebago County, Illinois





APPENDIX E

Illinois Environmental Protection Agency
Monitoring Data Sheet Showing Presence
of Arsenic and Other Substances at the

Acme Solvents Site



CNV1HOMCMTAL FWTtCTtON ACWCT STATt Of ILLINOIS
DIVISION or LAND/NOISI ntumoN COMTWI AHALYSIS FORM

tor for mitralnlng fypo of Monitoring Point
(5) Surfaeo Ifrtar (0) ground intor (LI Loochato (X) Sptelal
(1) OpvtrtM (1) MMltor Voll (1) no* or (1) Soil

••*a) M14-01U (a) FrlTtto o«U (3) Font (a) Mato
3) tMMtroa* ( 3> Sprint (3) OoUootioa (3) Otter*
4)i«-off U)
(»

Moat frri»atf Itll, Strcta, Sprint, I^oundtdWAttr onlyT

t P C_S M_0 1 0
(IT""""
ICNITOI NXNT
MIAOU

5ITZ IMVZMTORrmm* (

OOLLECTID

(Leoat

(1)1

\P- C«. * XK UQ10M

(RoopoMlblo Party)

(2)j ladieato Ono: 2, Board Ordor (X) X
______ (29) (J7)

Tiao Collttu* Oatblt to eoUoet (X)

D.-f ft. Otpth to ntor 3j__.J ft.
(fro« T.O.C.) (UrT3*>
••ekfround (X). . . .

UT)

Ground wtir aaaplad by (Indleata ono)t (1) Ballinc;
(2) Fuvlnft (3) Otbtr (apaelfy) ___________

(TO)

A
T0«7aV.

Transport*d by Dlw. or Covpwty
Ul USI pNLT
Ub Ho. P.H03664

•eeiptablo YZS NO
5a«pl« proporly prtoorvo« TZS NO
Oitt coopUtod

•dtd

LPCAC20
Ub Covtatc:

ucanio

a?
33

49

sa
56

61

65

70

46

91

96
60

63

70

* X

LPCSO40

'hromluji Cr ( tot)

Cr*8

CtCOi

Iron Ft

Pb

_ _ _ f t .

I3f i-iii

\ FTSWQ

"tri'trifit 1*1

'•r.-ury Kg

M:k#l Nl

i l t r» t t -n l l r l t« N

.11 ir.4 Cr«ij«

•H (Ur.Itt)

rrmti
__ _ft. -DS 1

g - /JL

*Anolyitt iro to bo porforaod on unfllttrtd fupli*. "Vilut*
tiettdinf no. of placet shoon art rtporttd~ln tho lab eoontnta ttctioa;
toiti roquoattd but not run tbould aloe bo tiplainod in tht lib
eoBMQtt we i toe.

MIV.

a?
31
M

44

49
53

51
63

LKSMO

i.o.r ti«o°c)
>l«nlum S»

,11 Jt N«

X 'Ire 2n
X J
Alk*Unity U to bt dattralntd it pp»
" " at pH 4.5.

2Cyuldt la to bo rtporttd aa frtt
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'Migration and Degradation Patterns of
Volatile Organic Compounds"



MIGRATION AND DEGRADATION PATTERNS
OF VOLATILE ORGANIC COMPOUNDS



ABSTRACT

MIGRATION AND DEGRADATION PATTERNS OF VOLATILE ORGANIC COMPOUNDS

By Patricia V. Cline and Daniel R. Viste
Warzyn Engineering
1409 Emll Street

Madison, WI 53713

The mobility and persistence of volatile, chlorinated priority
pollutants has been documented at sites across the country. Examples
of commonly used solvents include 1,1,1-trichloroethane, trichloro-
ethene, tetrachloroethene, and methylene chloride. At some facili-
ties, other volatile compounds have been detected in significant
concentrations, which were never handled or disposed at these same
facilities. Some of these other compounds include dichloroethanes,
dichloroethenes, chloroethane, and vinyl chloride. Based on recent
research (Wood et al., 1981; Parson et al., 1984), these less commonly
used solvents can be present as a result of anaerobic degradation of
major contaminants (commonly used solvents) within the groundwater -
system.

This paper presents data to help clarify under what conditions one
may anticipate finding degradation products and discusses their distri-
bution trends. The data presented was compiled from studies conducted
at solvent recovery facilities, solid/hazardous waste landfills and
solvent contamination near an Industrial facility. After review of
data from these sites, the following conclusions were drawn:

1. When degradation occurs, the parent solvent compounds are at
highest concentrations near the source. With distance from the
source, increasing proportions of degradation products are present,

2. Degradation products are most frequently found near a source con-
taining high concentrations of other organic compounds. These
other organics may consist of organic material from a landfill,
other non-chlorinated solvents, or high organic content in the
soil. These organic compounds appear to increase the rate of
parent solvent degradation.

3. More complete degradation may occur in the upper portion of the
zone of saturation than with depth in the aquifer.

Presented at the Seventh Annual Madison Waste Conference, September
1H2, 1984 Department of Engineering & Applied Science, University
of Wisconsin-Extension, Madison.

WARZYN
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4. Due to the high specific gravity of chlorinated compounds, they
will sink through the aquifer when 1n excess of their solubility
until they are adsorbed, dissolved, and/or reach an impermeable
layer. Dissolved constituents move with the groundwater as dic-
tated by the hydrogeology of an area.

5. Standard analytical protocols for measurement of volatile organic
priority pollutants by GC/MS do not distinguish between a highly-
toxic priority pollutant and a significantly less hazardous non-
priority pollutant degradation product, which is the dominant
degradation contaminant present at these sites.

This paper will demonstrate the application of this information to de-
sign of specific site investigation programs. Recommendations are
proposed for presentation and analysis of data generated during solvent
contamination investigations.

* First time presentation of data. !

PVC/blc/dkp
[dkp-194-8]K WARZYN



MIGRATION AND DEGRADATION PATTERNS OF VOLATILE ORGANIC COMPOUNDS

INTRODUCTION
f

Volatile organic priority pollutants have been detected in ground-
water at sites across the country. These compounds are widely used as
solvents and are considered mobile and persistent in the environment.
Improved analytical methods using gas chromotography and/or mass spec-
troscopy now allow detection of these synthetic organics to extremely
low levels. The presence of the synthetic organics in groundwater
coupled with our ability to detect them has resulted in increasing
numbers of contamination investigations for these compounds.

Biodegradation is not typically an integral part of todays ground-
water investigations.There is considerable controversy regarding whether
degradation is an important factor in determining the fate of the
chlorinated volatile organic priority pollutant. Increasing evidence
indicates chlorinated solvents can be degraded in an anaerobic environ-
ment by reductive dehalogenation. The sequential removal of chlorine
atoms from halogenated 1 and 2 carbon aliphatic compounds results in
formation of other volatile, chlorinated priority pollutants which can

1 be detected during investigations of solvent contamination.

This paper presents data from a variety of sites having documented
] contamination by chlorinated solvents. This data is examined for
j patterns predicted by research which indicate reductive dehalogenation

may be a primary mechanism for breakdown under specific site conditions.
It is reported this process occurs when the oxidation/reduction potential

•1 is less than 0.35V.

Research data indicates chlorinated solvents have varying rates of
breakdown. Data was therefore evaluated for a dominance of compounds
which show longer half-lives, Including 1,2-dichloroethenes and vinyl
chloride.

BACKGROUND INFORMATION

For purposes of this data evaluation, selected compounds were de-
signated as "parent" compounds based on their widespread use and/or
known presence at these specific sites. These compounds include methy-
lene chloride, 1,1,1-trichloroethane, trichlorethene and tetrachloro-
ethene.

Breakdown products are designated as compounds which would result
from reductive dehalogenation of these parent compounds and include
dichloroethanes, chloroethane, dichloroethenes and vinyl chloride.
For purposes of this evaluation, methylene chloride is disregarded,
since it is a commonly used solvent, potential degradation product,
and common laboratory contaminant. Emphasis is placed therefore on
the ethene and ethane series. The breakdown series for the chlorinated
ethenes and ethanes is shown below:

WARZYIM
•MOIMC * mtna
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ANAEROBIC BREAKDOWN SEQUENCE VIA REDUCTIVE DEHALOGENATION

Chlorinated Ethenes

Cl Cl Cl > '
t A cis-l,2(2) r

t t
Tetrach1oroetheneO)^Tr1chloretheneU) — » trans-l,2(z) — » Vinyl ChlorideU)

1.1-d)

dichloroethene

Chlorinated Ethanes

Cl Cl
T tl,l,l-Trichloroethane(2) — > l,l-dichloroethane(l) — » chloroethane(1)

(1) Research indicates substantial degradation.
(2) Research indicates degradation is slow.

In work performed at the Florida International University by Wood
and Parsons, biodegradation of either trichloroethene or tetrachloro-
ethene produced higher concentrations of cis- 1,2-dichlorethene as
compared to the trans-isomer.

Trans-l,2-Dichloroethene is a priority pollutant and has a somewhat
lower criteria for drinking water (272 ppb) as compared to the cis-
isomer (400 ppb).* The Environmental Protection Agency's rationale for
selection of the trans-isomer as the priority pollutant was based on
the availability of the analytical standard.

DATA PRESENTATION

In our first attempts to correlate the ethene breakdown series
with data from our sites, it became apparent that the dominant dichloro-
ethene compound detected is trans-l,2-dichlorethene. The cis-isomer
is not a priority pollutant and therefore not mentioned in the methods
for analysis of the volatile organic priority pollutants using Method
601 or Method 624.

Department of Health and Social Services, Interim Health Advisory
Opinions (January 24, 1984).

WARZYN
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Tbese methods recommend the use of a column composed of 1% SP 1000
on carbopack. 8. The isomer pair cannot be separated using the above
column. In addition, since they have identical mass spectra, the
isomer pair will not be differentiated by mass spectrometry and will
subsequently be Identified as the trans-isomer.

The above was verified by the submittal of a standard ml* containing
both the c1s- and trans-isomers to a prominent midwestern laboratory.
Analysis by Method 624 found only the trans-isomer, but the quantitated
result equalled the known total of the isomer pair.

The Michigan Department of Health has the capability of separating
the cis- and trans-isomers and, in a current investigation, has deter-
mined that the major contaminant at a site is not trans-l,2-dichloro-
ethene as found by an ERA contract laboratory, but is in fact the
cis-isomer. They have indicated that frequently they find the cis-isomer
and, if concentrations are high, they occasionally find traces of the
trans-isomer.

Based on this information, we conclude that much of what is typi-
cally reported as the trans-isomer, which is a priority pollutant, is
in fact cis-l,2-dichloroethene. In the subsequent evaluations, we will
refer to these compounds as 1,2-dichlorethenes.

A. Landfills

Landfills which dispose of municipal waste provide an anaerobic
environment where substantial breakdown of compounds occurs. At sites
which have also accepted waste products containing solvents, a number
of volatile organic priority pollutants can be detected in the leachate
Table 1 summarizes the analysis of five leachate samples from Site #1
which accepted both municipal and industrial wastes. The site also
received significant quantities of hazardous and nonhazardous liquid
wastes. Based on site records of waste accepted, there is a dominance
of "breakdown products" at this site.

WARZYN
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TABLE 1

LANDFILL LEACHATE
SITE II

Chlorinated Ethanes

1 TricMorethanes

Leachate Sample Number*

1.1-Dichloroethane
1.2-Dichloroethane
Chloroethane

Chlorinated Ethanes
1 Tetrachloroethene

Trichloroethene

2 1,2-Dichloroethenes
1,1-Dichloroethene
Vinyl Chloride

Other Volatile Priority Pollutants

Methylene Chloride
Toluene
Benzene
Ethyl benzene
1,2-Dichloropropane

1

ND

1,500
ND
ND

ND
ND

3,200
ND
ND

5,300
2,000

ND
ND
ND

2

68

240
12
21

13
100

990
ND
120

120
410
30
93
18

3

ND

130
21
18

ND
62

950
ND
59

770
660
37
64
37

4

ND

11
ND
160

ND
ND

150
ND
100

ND
460
110
140
ND

5

ND

13
ND
ND

ND
ND

: ND
ND
ND

14
58
16
68
ND

All Concentrations are 1n ug/1

1 - Parent Compounds
2 - Breakdown Products
ND- <10 ug/1

PVC/dkp/cwl
[dkp-194-7] WAPZYM
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Table 2 summarizes the percent of breakdown products detected in
groundwater at two other sites where volatile organic contamination
has migrated off-site. Site 12 1s a small municipal landfill in a
sand and gravel environment and Site 13 is a large site in a clay
environment which has accepted waste similar to Site II. At these
sites, we have also documented a dominance of the breakdown products
In groundwater downgradient from the waste disposal boundaries.

TABLE 2

BREAKDOWN PRODUCTS!1) PRESENT IN CONTAMINATED
GROUNDWATER NEAR DISPOSAL FACILITIES

Site |2 Site #3
Small Municipal Large Codisposal

Facility Facility

Number of Samples from Wells showing 10 8
Solvent Contamination

Number of Samples with <50% Breakdown 2 0
Products

Number of Samples with 50-75% Breakdown 3 0
Products

Number of Samples with 75-100% Breakdown 5 8
Products

(!) Breakdown defined as monochloro- and dichloro- ethanes and ethenes
compared to total chlorinated ethanes and ethenes.

The purpose of presenting data from landfills is to demonstrate that
in an anaerobic, high-organic matrix, one is likely to find compounds
which are a result of reductive dehalogenation. It is unlikely at
these sites that these compounds were the dominant disposal compounds
based on site records, general production and common use. Of particular
interest is the fact that all eight of the leachate samples from the
large co-disposal facility were comprised of greater than 75% breakdown
products.

PVC/dkp/cwl
[dkp-194-7]
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B. Solvent Recovery Facilities

The following is a summary of geologic and hydrologic characteris-
tics at two solvent recovery facilities.

Location

Date of Investigation

Geology

Hydrology

Site 1

Connecticut

1980

Alluvial sands and
gravel in relatively
impermeable bedrock
va 11 ey

Shallow groundwater,
<10', alluvial sands
constitute primary
municipal aquifer

Site 2

Wisconsin

1983

Thick, sandy glacial
till deposits over-
lying limestone
bedrock

Till supports only
minimal groundwater
withdrawal, permea-
bility approximately
ID'4 to 10-5 cm/sec.
Limestone Is aquifer
in the area.

Tables 3 and 4 summarize analytical data from the above sites.
Both sites handled chlorinated and nonchlorinated solvents. High
concentrations of both the chlorinated and nonchlorinated compounds
were present near the handling areas on-site. The off-site contamina-
tion showed a dominance of the chlorinated compounds. Nonchlorinated
compounds detected were priority pollutants. In cases where analyses
were performed, the presence of compounds like toluene and benzene were
indicative of a much higher concentration of other nonpriority pollutant
hydrocarbons.

At the Wisconsin site, dichlorethanes, dichlorethenes and vinyl
chloride were detected in significant concentrations in the groundwater.
These compounds were not handled at the facility, and this is supported
by records of routine gas chromatographic analyses at the recycling
facility. Further evaluation failed to indicate the presence of other
possible sources of the breakdown products. Information was not avail-
able to evaluate this question at the Connecticut site.

An evaluation was then performed to assess whether data from these
facilities show patterns which would be a result of anaerobic degrada-
tion. The evaluation includes an analysis of the percentage of break-
down products measured at the source and at a downgradient location.

WARZYN
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TABLE 3

SOLVENT RECOVERY OPERATIONS

SUMMARY OF VOLATILE ORGANIC PRIORITY POLLUTANTS
DETECTED AT t)N-SITE AND DOWNGRADIENT PIEZOMETERS

CONNECTICUT

On-Slte 250' Downgradient

Chlorinated Ethanes
1 1,1,1-Trichloroethane

2 1,1-Dichloroethane

Chlorinated Ethenes

1 Tetrachloroethene
Trichloroethene

2 1,2-Dichloroethenes
1,1-Dichloroethene
Vinyl chloride

Water Table At Depth Water Table At Depth

ND

8,300

2,900
39,000

30,000
ND
ND

3,700

3,000

ND
330

2,700
ND

200

260

2,500

34
ND

ND
ND
ND

ND

ND

NQ
ND

4,300
ND

2,700

Other Solvents Detected

Methylene Chloride
Ethyl benzene
Toluene

100,000
12,000
34,000

7,000
440

5,100

25
ND
ND

3,900
3,700
7,600

All Concentrations are 1n ug/1

1 - Parent Compounds
2 - Breakdown Products
ND- <10 ug/1

PVC/dkp/cwl
[dkp-194-7]
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TABLE 4

SOLVENT RECOVERY OPERATIONS

SUMMARY OF VOLATILE ORGANIC PRIORITY POLLUTANTS
DETECTED AT ON-SITE AND DOWNGRADIENT PIEZOMETERS

WISCONSIN

On-Site 250' Downgradient

Chlorinated Ethanes
1 1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane .
1,1, 1-Tri chl oroethane

2 1,2-Dichloroethane
1,1-Dichloroethane
Chl oroethane

Chlorinated Ethenes
1 Tetrachloroethene

Trichloroethene
2 1,2-Oichloroethenes

1,1-Dichloroethene
Vinyl Chloride

Other Solvents Detected

Methylene Chloride
Benzene
Ethylbenzene
Toluene

Water Table

19,000
NO

22,000

NO
NO
ND

NO
63,000

30,000
ND
ND

230,000
12,000
28,000

100,000

Depth

ND
ND

270,000

ND
6,200

ND

22,000
250,000

8,700
ND
ND

170,000
ND

9,200
42,000

Water Table

ND
ND
ND

NO
ND
ND

ND
ND

ND
ND
ND

ND
ND
ND
ND

Depth

ND
60

20,000

230
5,100

90

610
1,000

47,000
720
210

20,000
20

630
4,100

All Concentrations are in ug/1

* Parent Compounds
2 - Breakdown Products
ND- <10 ug/1

PVC/dkp/cwl
[dkp-194-7]
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To Illustrate trends, data has been summarized showing results of
the priority pollutant analyses for a water table well and piezometer
located on-site showing the highest concentrations, as well as a down-
gradient water table well and piezometer. At both of the sites, primarily
horizontal hydraulic gradients were observed such that higher concentra-
tions of contaminants were anticipated at the water table wells.-

Figure 1 shows the total volatile organic concentrations detected
at the above described well locations for both sites and the percentage
of breakdown products as compared to the sum of the chlorinated ethanes
and ethenes.

Both of the sites exhibited high levels of chlorinated organic
contamination at the source. Nonchlorinated organics were also present
at the sources in high concentrations, providing a nonchloMnated carbon
source. These nonchlorinated organic compounds were present in highest
concentrations at the water table. At the Wisconsin site, a floating
layer of fuel oil type material was detected at one well.

With distance downgradient from the source, the contaminants were
detected at greater concentrations with depth even though groundwater
flow was near horizontal. There are various explanations for this pheno-
menon, including changing groundwater flow patterns, recharge, or imper-
meable barriers which may have hampered migration of contaminants to
the water table wells. These parameters will be evaluated further with;

additional hydrogeologic study, where funding is available.

Other explanations include density effects, volatilization and
selective degradation. It is well documented that chlorinated compounds
will sink in the aquifer at the source when in excess of the solubility

I of water. For subsequent density effects to be apparent in the contami-
! nated groundwater where concentrations are lower, the overall density

of that solution must be greater than that of background water quality.
Preliminary calculations indicate that at the concentrations measured

j at the sites, the density difference would not be sufficient to account
for sinking of the contaminated groundwater plumes.

The EPA has indicated that a primary environmental fate for these
compounds in aquatic systems would be volatilization. Although it is
recognized that some volatilization will occur from the water table,
upward diffusion through the groundwater to reach the water table
surface and subsequent diffusion through the soils would significantly
reduce the rate of loss of these compounds via that mechanism. In
drier climates, this may account for a more substantial loss from the
water table.

WARZYIM
• WOW* •«•**"«



FIGURE 1
BREAKDOWN PATTERNS
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Selectlve degradation 1s presented as another possible explanation
for preferential loss of the constituents at the water table wells.
It 1s understood that blodegradatlon of chlorinated compounds may be
related to presence of other carbon sources by co-metabolism. Solvent
recovery operations can provide a nonchlorlnated carbon source which
tends to accumulate near the water table surface. These compounds are
typically not detected with distance from the source, due to rapid
breakdown, and may be responsible for preferential loss of the chlori-
nated compounds from the more shallow zone of the aquifer. The break-
down of the chlorinated compounds can occur rapidly in the presence of
a nonchlorlnated carbon source which promotes rapid co-metabolism to
dehalogenate the chlorinated compounds. The data suggests that degra-
dation continues to occur at depth, perhaps at a slower rate.

C. Industrial Site

For purposes of contrast with sites which have high levels of con-
tamination, and a substantial carbon source, we have presented data
from an industrial site having primarily sandy soils, shallow ground-
water and little or no detectable nonchlorinated organic priority
pollutants. Table 5 summarizes data near an industrial facility which
was monitored due to contamination of a city well with chlorinated
compounds.

Three major contrasts with data from the solvent recovery facilities
are noted:

1. Overall contaminant concentrations detected are lower and all
compounds are chlorinated.

2. A dominance of the parent compounds exists.

3. The plume was detected in highest concentrations at the water
table wells. The lack of a significant carbon source to promote
degradation can account for the minimal breakdown occurring at
the industrial site.

TABLE 5

INDUSTRIAL SITE SOLVENT CONTAMINATION SUMMARY

Well 1,1,1-Trichloroethane Trichloroethene 1,1-Dichloroethene

1 NO 81 NO
2 13.800 2,040 250
3 2,660 410 NO
4 7 1 N O
5 8 2 N O
6 NO 68 NO
7 10 12 ND

All Concentrations are in ug/1.
ND - <1 ug/1 WAPZYN
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SUMHARY

Parameters which would help to determine biodegradation activity
are typically not Incorporated into standard hydrogeologic investiga-
tions. A better understanding of the role of degradation could be
obtained through a more comprehensive investigative program including
biological assessment as well as the standard groundwater flow and
chemistry analyses.

Data from our investigations suggest that if a site has a substan-
tial carbon source, anaerobic degradation will occur resulting in the
development of dicnloro- and or monochloro- ethane and ethene compounds.
The presence of these compounds follows the predictions in the litera-
ture regarding the degradability of these compounds. In addition, the
research indicates that the cis-isomer of 1,2-dichloroethene is formed
during degradation and is more typically present in these investigations
than the priority pollutant trans-isomer.

A floating organic layer near a contamination site may enhance the
rate of degradation near the water table as the chlorinated compounds
would more readily be co-metabolized in that zone of the aquifer.

RECOMMENDATIONS

At sites where degradation is indicated, additional measurements
should be made to better understand the potential role and controlling
mechanisms of biodegradation: This would include measurement of the
overall organic content in the indicated water or soil, measurements
of oxidation reduction potential (Eh) and density measurements of the
contaminated groundwater. During data interpretation, one can evaluate
the presence of breakdown products and the pattern of their occurence
in relation to the parent compounds. It is also recommended that one
report "1,2-dichloroethenes" without specifying the specific cis- or
trans-isomer, unless that specific distinction can be made by the
analytical laboratory.

It is hoped that increased awareness of the conditions under which
maximum degradation can occur will Improve the approach and substantially
increase the conclusions which can be drawn from groundwater contamina-
tion Investigations.

PVC/dkp/cwl
[dkp-194-7]
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INTRODUCTION
Our research over t^.o
qroundwater can contain
to hioh levels (over 1 gram/I.) ot a taiaiiy9 which 'can bo classified as low colubility volatile

for i
five years has s h ow n

low levels; (less than 1
of

that
U9/S-)

chemical corn-

Aliphatic*:

Aroratics:

Chlorinated arcnvatics:•
Chlorinated (ililoacr.ited)

Alkanes:

Chlorinated ethenes:

Fropane up to CJQ straight or
branched chain hydrocarbons

Benzene, toluene, ethylbenzene, etc.

Msno and Dichlorot«nzenesr etc.

ChlorctLliine, methylene chloride,
1,1- and 1,1,1- and other chloro-
ethanes, trihalcrnsthanes, end high-
er nolecula weight halogenated
alXanes.

Vinyl chlorida, vinylidene chloride,
cis and trans 1,2-dichloroethylene,
trichloroethylene and tetrachloro-
ethylent.

Many of these compounds are included in the Environ-
mental Protection Agency Priority Pollutant List. The* list
In Table I is by no means complete. This report covers our
research work en 1.) anaerobic t ransformat ion of parent
compounds introduced in the aquifer , 2.) transport of par-
ent and biodegraded daughc^r compounds in the aqui fe r as
measured at actual contaminated aqui fe r si tes and 3.) de-
cont&ajnation of an *qui£<>r si te with r e su l t ing reclamation
and use of the contaminated water .

Source of- Conta;r_ination
We have sHuoiod actual con tamina ted equifci: sites to a

depth of approximate ly 200 fee t , f i n d i n g the compounds
listed in Table I. The source of nutny of the compounds
listed in Table I is :hc result of the or iginal compcund
accidentally spilled or dun-.pcd on the ground. For exarr.plc,
hydrocarbon fue l s contain the a l ipha t i c and aromatic hydro-
carbons listed in Table I. Also, some of the chlor inated



methane, ethane and eihylene compounds originate from usage
of the coramon cleaning and dug re as ing compounds 1 is ted in
Table II.

TABLE II. ANNUAL U.S. PRODUCTION (1979) OF
a CHLORINATED SOLVENTS

Methylene Chloride
1 , 1 , 1-Trichloroe thane
Trichlorcethylene
Tetr ach lorce thylene

•total

Ibs.
625,000,000
700,000,000
325,000,000
750,000,000

2,400,000,000

Our initial research work was prompted by the presence
of compounds in the aquifer, supplying our drinking water
plants, wtiich seemed to have no logical source. These in-
cluded such compounds as vinyl chloride, 1,1-dichloroethene,
cis and trans 1,2-dichloroethene, 1,1-dichloroethane and'
chloroethane. These latter chemicals are either not actu-
ally produced or are not in wide use across the whole coun-
try as are the patent compounds in Table II. In Ref. 1,
we showed that these compounds in the aquifer are the re-
sult of anaerobic biodegradation of the three latter parent
compounds listed in Table II.

Anaerobic Transformation of Parent Compounds
In Re £. 1., we showed in the laboratory that anaerobic

bacteria found in groundwater were able to transform parent
compounds into the following daughter compounds:

Carbon tetrachloride ——> chloroform ——> methylene chloride
•

cis 1,2-dichloroetheneTetrachloro-;
ethylene

trichloro-_
ethylene trans 1,2-dichloroethene

1,1-dichloroethene
.vinyl

^^^f k__ * _ •chloride

1,1,1-trichloroethane -—> 1,1-dichloroethane —> chloroethane

The laboratory work resulted in biodegradation h a l f -
l i f e values for the parent and daughter compounds (based on
our par t icular laboratory conditions) as shown in Table I I I .
A ha l f - l i f e value of "long" represents no detectable reduc-
tion of the compound under the test conditions over a time
period of observation averaging 30 to 60 days.



TABLE I I I .
INTtKHST OK
GROUNDWATEH

ON AND P H Y S I C A L - JKO?r.uTICS OF
THE VOLATILE OKTA.'CICS FOUND IN

vinyl chloride
trans 1,2-dichloroauhene
cis 1,2-dichlorosthene
1,1-dichloroethene
trichlcroethylene
tetrachloroethylene
methyl chloride
methylene chloride
chloroform
carbon tetrachlori'de
broncd ichlorome thane*
chlor od ibr omome thane
bromoform •
chloroe thane
1 ,2-dichloroe thane
1 ,J-dichloroethane
1 , 1 , 2-trichloroe thane
1 , 1 , 1-trichloroethane
benzene
chlorobenzene
p-dichlorobenzene
o-dichlorobenzene

bio
half-life

(days)
long
long
long
53
43
34

est.Ol
11
36
14

10
long
long

24
16'

—

solubility
PPM

2^00?
6300
3500
6000
1100

130

19400
8200
800

6060
5190
4240

8700
5100

720'
1780
483
79

145

"iJC

5.2
0.16
0.29
0.62
0.48
1.2

0.1
0.15
0.97
0.099
0.043
0.023

0.05
0.24

1.2
0.23
0.13
0.11
0.033

% removal pec
four scries
aeration
s£a<je

94
87
85
B8
86
89

82
87
89
82
80
78

80
64

89
85
85
82
81

actual
seemed

In some of the laboratory work using different
muck-water samples, we found bacteria profiles which
to result in loss by biodegradation of injected parent com-
pound, tetrachloroethylene, with only trace amounts of
daughter compounds detected. Thus, as the aquifer bacteria
profile changes, different end results may occur. Anaero-
bic bacteria were isolated from groundwater and muck-water
samples and cultured in laboratory media in the presence of
tetrachloroethylene. Tentative conclusions on biodegrada-
tion of tetrachloroethylene by specific bacteria were
follows:

1. £. cadaveris and/or £.
(tetrads) may"J in the course of
ethylene, favor the heavy growth
cis 1,2-dichloroethene, with some

as

limosum and/or G+ cocci
biodcgrading tetrachloro-
of trichloroethylene and
methylene chloride and/or

1i1-dichloroethene production.
2. Big G+ rods and filaments (2 x 10 Trichome) may/

.alone or in the presence of G+ cocci (tetrads)/, result in
tetrachloroethylene biodecay with minor formation of chlor-
inated by-products.

3. £. limosum alone may result in tetrachloroethylene
biodecay with minor formation of chlorinated by-oroducts.
The same applies to a mix of P. maltophilia and P. fluor-

fluoresceng alone. "
_ alone may favor heavy growth of
[ucts"

escens____ and ___
4. £. maltopnilia

chlorinated by-pro



5. G-short, wide rods alone may result in the fastest
biodecay of tctrachlccoathylene of oil the single and comb-
inations of L-dCleria tested (this honor is pvobably equally
shared by p. fjuoivsccns alone).

6. Protftua. vulgaril alone seems to result in biodccay
of tetracKYo'roetfiyTene with ninor growth of chlorinatc-d by-
products.

7. E. cloacae, t. coli, and £. dcrucinoaa alone allow
growth 6~f chlorrnat'cd by-^products, "Including 4omc vinyl
chloride in our limited 17-day test.

8. Large G+ rods alone seem to favor minor growth of
chlorinated organic by-product;; as it biodecays tetra-
chloroethylene.

Examination of actual aquifer contamination sites sup-
"ported the findings in our laboratory work."—4—..-——-•

In a site where only trichloroethylene was spilled un-
derground, in wells downstream were found the parent com-
pound and the expected daughter compounds cis and trans
1,2-dichloroethene, 1,Irdichloroethene and vinyl chloride.
In the laboratory we had previously found that biodegrada-
tion of either tri or tetrachloroethylene resulted in pro-
duction of cis over trans 1,2-dichloroethylene isomer by a
factor of perhaps 25 to 1 or more. This was confirmed in
the above spill site. This was confirmed in other actual
spill sites where tri and/or tetrachloroethylene was pre-
sent. In other sites, we also confirmed that 1,1,1-tfi-
chloroethane biodegrades to 1,1-dichloroethane, chlproeth-
ane and methylene chloride-.

Transport of Parent and Daughter Compounds in the Aquifer.
Ih actual contaminated aquifer sites, we were involved

in detailed mapping of the original spill area and estab-
lishing the boundries of the downstream contamination
plume. This worx extended to an approximate maximum depth
of 200 feet and a downstream distar.ee of two miles. It was
estimated that some of the initial spills were perhaps fif-
teen or more years old. *In" this* work,-it--soon-became~""ap-
parent"that as investigations were made/of the plume fur-
ther form the initial spill site, patterns'were developing
in the types and ratios of specific compounds found. Anal-
ysis of these patterns suggested that there might be sons
predictability in what might be found based on what was ac-
tually found in the sites investigated. Our observations
suggested that the biodegradation half-life values reported
in Table III might assist in explaining and thus predicting
what compounds have been and might be found et progressing-
ly further distances from the initial spill site. Also,
knowing what compound was initially spilled, the half-life
values along with our findings on the favored ratio of cis
over trans 1,2-dichloroethene might allow predicition of
what daughter compounds would form and perhaps their ra-
tios. Also, perhaps based on what compounds are found, one
might project to the initial parent compound spilled, even-
though it perhaps no longer existed at the site studied.

The biodegradation half-life values reported in Table
III represent our findings in the laboratory under our par-
ticular test conditions. We do noc suggest that they de-
fine an actual spill condition. From actual sites where
spills occured perhaps more than 15 years ago, we have
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factor of perhaps 25 to 1 or more. This was confirmed in
the above spill site. This was confirmed in other actual
spill sites where tri and/or tetrachloroethylene was pre-
sent. In other sites, we also confirmed that 1,1,1-tri-
chloroethane biodegrades to 1,1-dichloroethane, chlproeth-
ane and methylene chloride.
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Transport of Parent and Daughter Compounds in the Aquifer.

In actual contaminated aquifer sites, we were involved
in detailed mapping of the original spill area and estab-
lishing the boundries of the downstream contamination
plume. This work extended to an approximate maximum depth
of 200 feet and a downstream distance of two miles. It was
estimated that some of the initial spills were perhaps fif-
teen or more years old, *Xn" this-work,-; it--soon-became"ap-
parenf'that as 'investigations were made 'of the plume fur-
ther form the initial spill site, patterns'were developing
in the types and ratios of specific compounds found. Anal-
ysis of these patterns suggested that there might be some
predictability in what might be found based on what was ac-
tually found in the sites investigated. Our observations
suggested that tfrje biodegradation half-life values reported
in Table III might assist in explaining ar.d thus predicting
what compounds have been and might be found at progressing-
ly further distances from the initial spill site. Also,
knowing what compound was initially spilled, the half-life
values along with our findings on the favored ratio of cis
over trans 1,2-dichloroethene might allow predicition of
what daughter compounds would form and perhaps their ra-
tios. Also, perhaps based on what compounds are found, one
might project to the initial parent compound spilled, even-
though it perhaps no longer existed at the site studied.

The biodegradation half-life values reported in Table
III represent our findings in the laboratory under our par-
ticular test conditions. We do not suggest that they de-
fine an actual spill condition. Prom actual sites where
spills occured perhaps more than 15 years ago, we have
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Decontamination of Aquifer and Water Roclamination.
It was recognized that at a spill site, it would be

desirable to have a practical method of decontaminating the
initial spill site and the downstream aquifer to prevent
the spread of the contamination plume and reclaim the con-
taminated water. These were the topics of our research re-
ported in Ref. 2, a great deal of which was f>ased on our
aeration research work in Re.f. 3.

An actual spill site was chosen, but before a spray
head aeration system could be designed for the specific
site, it was necessary to determine the parameters affect-
ing rate loss of the volatile compounds by spray head aera-
tion. Spraying Systems Co., Wheaton, 111., supplied a ser-
ies of spray nozzles. The series covered a wide range of
water flow rates and spray pattern types as available in
their Industrial Catalog 27. Some of the nozzle types
studied are listed in Table IV.

TABLE IV. SOME OF THE SPRAY SYSTEMS CO. SPRAY NOZZLES
. STUDIED IN THIS PROJECT

Nozzle No.

4 CRC 250
1 1/2 H 20
2 H 35
2 H 47 W
2 H 151150
2 H 50
4 H 154500
4 RR 65160
3/4 FF-18
1 1/2 29F-35
1 1/4 FF-70

Spray Pattern

HDllow Cone (45')
Full Cone (74")
Full Cone (75")
Full Cone (124*)
Full Cone (15*)
Full Cone (83*)
Full Cone (15*)
Full Cone {65')
Fog jet
Fog jet
Fog jet

Water flow rate gal/min

300 at 10 psi
24 at 10 psi
42 at 10 psi
55 at 10 psi
58 at 10 psi
59 at 10 psi
225 at 10 psi
279 at 10 psi
13 at 20 psi
25 at 20 psi
50 at 20 psi

The above nozzles were tested individually at well sites with
varying levels of volatile organic chemical concentrations,
ranging from combined levels of contamination of over one hun-
dred thousand i*g/L to very low levels of less than 10 ng/L.
The nozzles were positioned eight feet above the ground and
sprayed either up or down at varying water flow rates and
pressures.. When the spray pattern was directed upward, the
average distance of water droplet travel was estimated. Some
of the data obtained are presented in the following log H|pc
versus percent removal graphs.

In Figure 4., a plot of log H|pc versus percent removal
for six contaminants at total centaminane levels of 1 1 p9/L,
131 yg/L, 4648 pg/L and 130,170 ug/L shows that for a spray
head aeration system, as found or other aeration systems in
Ref. 2, the rate loss is the same regardless of concentration
(as long as contaminants arc completely dissolved).
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* terns, that in a spray fio.sd ocrrttion syr,ti-.r.. log Mj?c v«*=-c
percent removal is approximately a straight line plot. For
any aeration system, onca this plot is established, with at

t least data points for two compounds, then the rate loss in
| the system Cor any volatile compound can be predicted it

its KXPC *s known. Also, from such a plot if the initial
concentration for any compound in water is known, we can
predict the final concentration after one or more passes
through the spray head system and thus can design a. system
to achieve any final concentration desired, (-including
zero.

Figures 5, 6, and 7, show the removal results through
three spray heads, sprayed down eight feet and then up
starting at the samo level of eight feet. The water flow
rate and psi (energy input) was the same when sprayed up or
down. In each case the average distance of water droplet
travel was estimated. For the same energy input, spraying
upward resulted in a much greater percent removal in all
three cases. The average water droplet travel distance for
the upward spray was 24'feet, 16 feet and 32 feet in Fig*
ures 5, 6 and 7 respectively, compared to 8 feet in the
downward spray. From all the data collected, it became ap-
parent that the droplet travel distance was the controlling
factor in* the removal rate. For example, this is illus-
trated by the vinyl chloride data in Figure 5. In the
downward spray test, the initial concentration of vinyl
chloride was 232 Ug/L and spraying eight feet down reduced
the concentration to 53 yg/L, a removal rate of 77 percent.
In the upward spray test run, where the average droplet
travel distance was 24 feet, the initial concentration was
220 -yg/I* and the final concentration was .2.3 ug/L, « remov-
al rate of 99 percent. We can consider the data in two
ways; one, if the eight feet down test was performed three
times in series with a removal rate of 77 per pass, the
initial concentration of 232 yg/L would be reduced to 2.8
wg/L, which is very close to the 2.3 ug/L obtained lit the
upward spray test which was equal to a series of three
eight-feet droplet travel times (24 feetrS feet - 3) , of
two, we can take the upward spray data and calculate the
percent removal for three eight feet passes in series.
This calculates out to 78 percent removal per eight feet
section.

initial cone • 220 yg/L x (.22) - 48 yg/L
«B yg/L x (.22) - 10.6
10.6 ug/L x (.22) « 2.3

This eight feet section removal value for each com-
pound in the upward spray.test is plotted in Figure 5, and
they all -fall near the linear curve in Figure 5 for the
eight feet downward spray test. The same calculations are
shown in Figures 6 and 7. Thus, it appears that the rate
loss is proportional to droplet travel distance. If the
rate loss is determined for any unit distance, eight feet
for example, --o can calculate the rate loss for any other
travel distance.

Early in the spray heed research program, it became
obvious that a hollow con*;* spray pott ern was undesirable.
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F'.-'*• jn a lull co:i«* rtpray p.it tt-rn, u,« n.m-.i- vo u-..:-o of wa^wr
would b* broken up int o ?;::,.*; lor water tii Ci«K>; s , ; cr.cl i im;

/ in higher pi? r conl rcircv.ils. r«r cor.;).:-i;:*o:i, cvon --Sen no?-
ile 4CRC250 was r.prayc\l i^-watu*, trie icr..oval ra-.e was aln.osi
identical to tho rrsaoval rate tor r.oz^lo 21135 sprayed down-
ward IFiguvc 5). Of course, the two tests cannot be di-
rectly compared since the water flow rates at 10 pui are
different. Water droplet sire greatly, influences rate
loss. The droplet size in the 4CHC250 run was much larger
than in the 21135 run. The effect of droplet sipc'can be
seen in Figure 8, where a series of full cone spray nozzles
was studied. In all three runs at 10 psi, the average
droplet travel distance vas approximately equal. The major
difference was in droplet size, larger as water volume in-
creased. In figure 8, the 24 and 42 gal/min heads gave
much higher petcent removals. Data points based on this
one series of data do not show much difference between the
24 and 42 flow rates. Repeated runs would probably indi-
cate a preference for the lower flow rate.

Spraying Systems fog nozzles produce the smallest wa-
ter droplets. Results with three fog nozzles are shown in
Figure 9. The fog nozzles require a minimum pressure of 20
psi for fogging to occur. However, the removal curve in
Figure 9 for the 25 and SO gal/min runs is almost identical
to the curve in Figure 8 for the 24 and 42 gal/min runs us-
ing full cone spray nozzles. In Figure 9, the three data
points for the 13 gal/min run appear to fall on a line to
the right of the other two runs. In this run, 99 plus per-
cent was being removed, making accuracy of data plots ques-
tionable. From all of the data, it appears that in general
we desire a small droplet, but must weigh droplet size with
other requirements. In our case where the water was to be
purified and then used, maximum recovery of water was es-
sential. Fog nozzles would result in losses due to parti-
cal drift. Therefore, for maximum recovery it was more ef-
ficient to use full cone nozzles.

Additional tests showed that nozzle 2H50 gave consis-
tently better removal rates than 2H35. Therefore, 2HSO was
chosen for the spray head aeration system.

Spray Head Aeration System Design
.The finished four stage scries unit is shown in Figure

10. The first stage to be built was the elevated stage to
th« right. It was originally a cascade aerator with a sin-
gle column approximately six feet tall in the center of a
17 by 17 foot basin reservoir. The basin reservoir capa-
city was increased ar.d a 1-J foot cypress wall box construc-
ted over the basin to retain all the water spray. A nine
inch air gcip was maintained between the top of the concrete
basin and the bottom of the cypress wall. Twenty 2H50
spray heads were equally spaced just above the water level
in the basin, spraying upward at 10 u-i, each head could
handle <i flow of approximately 60 cal ot water per minute.
The requirement was 1000 g&l/nin through the unit. Twenty
spray heads would handle 1200 gul/min.

The top of the spray pattern was approximately two
feet fron tht top of rht cypress wall. inn maximum droplet
travel di*t.ar.ci.» was jppruxi.KAtely ?C foe'-, 13 feet *>;; and
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13 feet down. We had no irio.i how ir.o * ndi vi ci.ial nozzle
spray patterns would interact wii.h clor.fly cp^ccd neighbor-
ing nozzles. However, the perfoimanco of the unit was ex-
cellent , prompting design and construction of three more
units in scries. These units have a concrete reservoir
base 20'x2S'xG' deep (approximately 20,0.00 gal capacity).
The cypress walls arc 14 feet high, with a one fcot air gap
between the bottom of tho cypress wall and top of the con-
crete wall. Aq.iin, twenty 21i5C spray heads were ovtnly
spaced in each unit just above the surface of ttve water in
the basin. The pump for each unit handled 1500 gal/min and
the unit received 1000 cjAl/min from the wells. Thus, the
pump draws 500 gal/min from the reservoir. A view down in-
to the cypress walls is shown in Figure 11. After con-
struction of the four staqc aeration unit, it was tested
with water from one well with high levels of contaminants.
Results are shown in Table V.

TABLE V CONCENTRATION OF FOUR MAIN VOLATILE ORGANIC
COMPOUNDS IN WATER OM INITIAL TEST RUN OF FOUR
STAGE AERATION UNIT

•

Vinyl Chloride
1,1, 1-Trichloroe thane
cis 1,2-dichlorcethone
1 , 1-dichloroethene

i,q/L
entering 1st stage

665
1220
360

3150

4th stage effluent
0
0.2
0.1
2.0

A plot of removal data for the first three stages is shown
in Figure 12. Fourth stage data are not included because
accuracy of data in the 0 to 0.1 Pg/L range is doubtful.
In Figure 12, it is apparent that the percent removal is
approximately equal for all three stages, as expected. For
example, considering removal data for 1,1,1-trichloroeth-
ane, approximately S9 percent was removed by* each stage.
The first stage received 1220 u9/L and reduced the value
by 89 percent, to 134 pg/L. The second stage reduced this
value to 15 uS/1-- ?(*.* third stage reduced this value to
1.6 u g/L. The fourth stages reduced this value to 0.2
vg/L.

The'water droplet -size from the 2H50 nozzles was
larg-2 enough to result in minimal loss of water through the
system by spray drift.
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The data in Table VI illustrates what, the four sta<;e
unit would do if higher influent levels wur»f introduced.

Table VI PROJECTED FOUR STAGE SPRAY HEAD AERATION
UNIT PERFOSKAKCi: ON HIGH CONCENTRATION
VOLATILE ORGANIC COKTAMINATKD WATER

vinyl chloride
1,1, 1-trichloroe thane
cis 1,2-dichloroethenc
1 , 1-dichloroethane

1
\tQ/L \

Inlet
cone.
10. COO

100,000
20,OOC
15,OOC

1st stage
eff luent

600
10,000
2,900
2,440

2nd sturjc
effluent

36
1,000

440
390

3rd stags
effluent

2.2
100
65
63

4th stage
effluent

O. l
10
10
10

Table III shows the percent removed per stage Cor a
wide range of volatile organic contaminants based on H£PC.

If recovery of the maximum amount of water through a
spray head aeration system was not important, much greater
removal "rates could be achieved than shown in Tables III,v
and VI. For example, using a 3/4 FF-18 fog jet nozzle
(Table IV), the rate loss for 1,1-dichloroethane (the hard-
est compound in Table VI to remove) would be 15,000
vg/L to 150 pg/L to 1.5 gg/L in just three passes.
Even higher removal rates would be achieved if the fog
nozzle was positioned high, off the ground.

After six months of operation, not only is the
spray aeration system producing water of potable quali-
ty, but it is decontaminating the groundwater. By con-
tinuing to pump water from the wells in the contamina-
tion plume, down gradient movement of contaminants is
prevented. Consequently, the well field-aeration sys-
tem is acting as an effective contaminant containment
and clean up scheme.



r
This study indicates that the r.ourco of the highly
volatile cnloircthirne compounds, vinyl chloride, 1,1-
Uichlcrocthcno, cis and irans 1,2-Ji chlorocthcnc in
our raw ground water is likely a result of bicdegra-
dation of trichZoroethylene and/or tetrachloroeihy-
lene which arc found widely sprcd in the environment
as a result ot" our vide-spred use of these com-
pounds.
A simple laboratory method was developed for assaying
biodegradation of hi-jhly volatile chlorinated organic
compounds in water* soils and sediments, and bacter-
ia culture media.
All of the chlorinated methane, ethane and ethane
compounds studied appear to be susceptible to biodeg-
radation in the environment.
A rate of biodegradation technique, based on the as-
sumption that the degradation slope observed was con-
stant in the test conditions, appeared to provide a
plausible answer or assigned biodegradation half life
values for all the compounds tested under anaerobic
conditions favoring daughter compound formation.
The bacterial population profile of a given system,
which varies seasonally, appears to determine the in-
termediate biodegraded chlorinated organic compound
profile in'the system.
Certain bacterial profiled, for example, will reduce
all the tetrachloroethylene present in a given time,
with the formation of only intermittent trace quanti-
ties of lower chlorinated compounds.
Other bacterial profiles will reduce tetrachloroethy-
len« with thu formation of all possible lower chlor-
inated compounds present.
The resulting concentration of the looer chlorinated
compounds may be dependent on the individual half
life of each product and the favored end product of
biodegradation in a given system.
For example, biodegradation of tri- and/or tetrachlo-
roethylene favors the production cf cis over trans
1,2-dichloioethene by a factor of approximately 25:1.
Therefore, while the biodegradation half life of the
two compounds {cis and trans), in a bacterial profile
system where they are formed, is long and perhaps
equal, the concentration of cis will Always be much
greater than for trans.
Using in estimation of biodegradation half life tech-
nique for the families of chlorinated compounds stud-
ied, we may be able to understand and predict the
chlorinated organic profile and transport in an envi-
ronmental system after introduction of any single
member of the family.



8. Field data from actual below-ground accidental spills ^
of these halogenatcd parent compound in Florida and
other states has confirmed our laboratory biodegrada-
tion results.9. Tentative conclusions are presented for specific bac-
teria activity in the biodegradotion of tetrachloro-
ethylene under laboratory conditions.

10. Spray head aeration is very effective for removal of
a wide range of volatile organic contaminants in
water. No forced air is necessary. Spray heads are
available covering a wide range of applications.

IK Predicting performance and designing systems is now
possible based on our research, design and
application.12. Merits of such a system are; water reclamation and
reuse, prevention of contaminated plume spreading in
the aquifer and aquifer decontamination.
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CHAPTER 3

LINING MATERIALS AND LINING TECHNOLOGY

3.1 INTRODUCTION

The purpose of lining a waste disposal site 1s to prevent potentially pol-
luting constituents of the Impounded waste from seeping from the site and
entering the groundwater or surface water system In the proximity of the
site. The pollutants, as discussed In Chapter 2, Include organic and In-
organic materials, solids, liquids, gases, and bacteriological species. In
their performance liners function by two mechanisms:

a. They Impede the flow of leachates and thereby Hm1t the movement
of pollutants Into the subsoil and thence Into the groundwater.
This requires a liner material having low permeability.

b. They absorb or attenuate suspended or dissolved pollutants, whether
organic or Inorganic, and reduce their concentrations so that
they fall within the ranges set by the EPA for groundwater. This
absorptive or attenuatlve capability Is dependent largely upon the
chemical composition of the Uner material and Us mass.

Host liner materials function by both mechanisms but to different degrees
depending on the type of liner material and the waste liquid and Us con-
stituents. Membrane liners are the least permeable of the Uner materials,
but have Httle capacity to absorb materials from the waste. They can absorb
organic material but, due to their small mass, their total absorption 1s
small. Soils can have a large capacity to absorb materials of different
types, but they are considerably more permeable than polymeric membranes.
However, the greater the thickness of a given soil, the lower the flux through
the liner. The choice of a particular liner material for a given site will
depend upon many factors which are discussed throughout this Technical Re-
source Document. In this chapter, the major candidate materials for use as
liners are discussed.

For the purpose of this Technical Resource Document, we consider a Uner to be
a material constructed or fabricated by man. Such a definition Includes not
only synthetic membranes and admixes but also soils and clays having low
permeability which are (1) either brought to a site or available on the site
and (2) remolded and 'compacted to reduce permeability.

Liners can be classified 1n a variety of ways, such as construction method,
physical properties, permeability, composition, and type of service. These

45



d. The higher the moisture content during compaction, the more criti-
cally Important Is the density obtained, e.g. a small decrease 1n
density (1%) may result In a permeability Increase of one order
of magnitude...

The subject of" soil permeability will be discussed further In Chapter 4 and
5.

Chapter 4 will present more detailed Information on the Interaction between
liquid chemistry, clay physlcochemlcal and mlneralogltal properties, and
permeability. The discussion will be made 1n the context of soil 11 Tier
failure, I.e. an Increase 1n permeability beyond the designed value.

Chapter 5 will present the Information required to design a soil liner, the
use of this Information, and the permeability values to be reached 1n dif-
ferent circumstances.

3.3 ADMIXED LINING MATERIALS

3.3.1 Introduction

A variety of admixed or formed-1n-place liners have been successfully used 1n
the Impoundment and conveyance of water. These linings Include asphalt
concrete, soil cement, and soil asphalt, all of which are hard-surface
materials. The amount of experience 1n the use of some of the admixes In the
lining of sanitary landfills and the lining of Impoundments of brine 1s
limited. Materials of this type have undergone exposure testing In contact
with municipal solid waste leachate (Haxo and White, 1976; Haxo et al, 1962}
In one EPA research project, and are undergoing limited exposure testing In a
second project with hazardous wastes (Haxo et al, 1977). In this section
the following types of admixes are discussed: hydraulic asphalt concrete,
soil cement, and soil asphalt. Bentonlte clay 1s also discussed In this
section, as 1t 1s usually a processed product which 1s spread and mixed Into
on-s1te soil, and thus can be considered an admixed material.

3.3.2 Hydraulic Asphalt Concrete (HAC)

Hydraulic asphalt concretes, used as liners for hydraulic structures and
waste disposal facilities, are controlled hot mixtures of asphalt cement and
high quality mineral aggregate, compacted Into a uniform dense mass. They
are similar to highway paving asphalt concrete but have a higher percentage
of mineral fillers and a higher percentage (usually 6.5 to 9.5) of asphalt
cement. The asphalt used In hydraulic asphalt cement Is usually a hard
grade, such as 40-50 or 60-70 penetration grade. These harder asphalts are
better suited as liners than softer paving asphalt (Asphalt Institute,
1976).

A major factor In the design of a hydraulic asphalt mix for use as a liner to
confine wastes 1s the selection of an aggregate that Is compatible with the
waste. For example, aggregate containing carbonates must be avoided In HAC
liners for addle wastes.
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Hydraulic asphalt concrete can be compacted to have a permeability coeffi-
cient less than 1 x 10"' on s"1. It 1s resistant to the destructive wave
action of water, light vehicular traffic, and effects of weather extremes
(temperature). Such asphalt concrete 1s stable on side slopes, resisting
slip and creep, and retains enough flexibility to conform to slight defor-
mations of the* subgrade and avdld' rupture from low level seismic activity.
Asphalt concrete liners may be placed with conventional paving equipment and
compacted to the required thickness (Asphalt Institute, 1966).

Styron and Fry (1979) used 11 percent asphalt In a two-Inch asphalt concrete
liner to obtain the necessary permeability. Haxo et al (1982) used a nine
percent asphalt concrete, but after one year of exposure to leachate from a
simulated landfill, determined that due to potential 1nhomogene1t1es in the
admixed materials, resulting from Inadequate mixing or compaction, a Uner
thickness greater than four Inches may be necessary to contain wastes (Table
3-3). The HAC Uner examined after 56 months of exposure was 1n good condi-
tion; properties .had changed very little since the first specimen was ex-
amined at one year of exposure. A study by Southern California Edison showed
that an optimal compacted thickness, for a pond holding primarily water, was
two layers of two Inches each for a total thickness of four Inches (Hlnkle,
1976).

The quality of the finished liner depends on the compaction during placement
(Bureau of Reclamation, 1963, p 40). The Uner should be compacted to at
least 97% of the density obtained by the Marshall Method (Asphalt Institute,
1976) or less than 4% voids (Asphalt Institute, 1981). Hlnkle (1976) found
that a voids content less than 2.5% produced a permeability of less than 0.001
ft/yr (1 x 10"' cm s"1), as shown 1n Table 3-4. Samples containing 8.5%
asphalt at 97% compaction, 1n a pressurized permeameter, showed no observable
flow (Hlnkle, 1976).

Before placement of the Uner, the subgrade should be properly prepared. It
should not have side slopes greater than 2:1 and preferably no greater than
3:1 (Asphalt Institute, 1966). The soil should be treated with .a soil
sterllant to prevent puncture of the liner by weeds and roots (Asphalt
Institute, 1966). Mixtures of sodium chlorate and borates are examples of
such soil star-Hants (Bureau of Reclamation, 1963).

Asphalt has been used for centuries as a water resistant material. More
recent usage has shown that asphalt materials also are resistant to acids,
bases, Inorganic salts (to a 30% concentration) and to some organic compounds
found In Industrial wastes (Asphalt Institute, 1976). Asphalts are generally
not resistant to organic solvents and chemicals, particularly hydrocarbons in
which they are partially or wholly soluble. Consequently, asphalts are not
effective liners for disposal sites containing petroleum derived wastes or
petroleum solvatlng compounds such as oils, fats, aromatic solvents, or
hydrogen hallde vapors. Asphalt does show good resistance to Inorganic
chemicals and low permeability to corrosive gases such as hydrogen sulfide
and sulfur dioxide.
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are of low molecular weight, e.g. asphalt, and may Interact adversely with
many wastes. Some of the new materials that are being Introduced are of high
molecular weight or contain polymeric additives which Improve their dura-
bility.

j in this section,- the following materials are discussed; alrblown asphalt,
l{ emulsified asphalt, urethane modified asphalt, and rubber and plastics, in

either liquid or latex form.

3.5.2 Mr-blown Asphalt
i

Membranes of catalytlcally-blown asphalt are the most commonly used sprayed-on
' linings. The asphalts used 1n making these membrane linings have high soften-
! ing points and are manufactured by blowing air through the molten asphalt at

temperatures 1n excess of 500°F in the presence of a catalyst such as phos-
phorous pentoxide or ferric chloride. To prepare the membrane, the asphalt 1s
sprayed on a prepared soil surface at a temperature of 400°F, at a pressure of

- 50 psi through a slot-type nozzle, and at a rate of 1.5 gal yd"2 (Bureau of
Reclamation, 1963, p. 80). The finished liner Is usually 0.25 Inch thick

1 (dureau of Reclamation, 1963, p. 79), formed by two or more passes of the
spray device and overlapping sections t>y one or two feet (Clark and Moyer,

; 1974). It can be placed during cold or wet weather, in large quantities, by
'j mobile equipment (Bureau of Reclamation, 1963, p. 10). Sprayed-on membranes

retain their tough flexible qualities indefinitety when properly covered and
protected from mechanical damage (Asphalt Institute, 1976). The actual
placing of the earth covers on a sprayed-on membrane may cause some damage to
Its Integrity..

Studies have shown the addition of 3-5% rubber Improves the properties of the
: asphalt by Inducing greater resistance to flow, increased elasticity and

•' toughness, decreased brlttleness at low temperatures, and greater resistance
; to aging (Chan et al, 1978, p. 17).

Bituminous seals are used on asphalt concrete, Portland cement concrete, soil
asphalt, or soil cement linings to close pores, thus improving waterproof.ing
or when there may be a reaction between the stored liquid and the lining. The
two types of seals -usually applied are:

a. An asphalt cement sprayed over the surface about one qt yd'2
to form a membrane about 0.04 in. thick.

b. An asphalt mastic containing 25 - 50% asphalt cement, the rest
< being a mineral filler, squeegeed on at 5 * 10 Ib yd~*.

Installation of sprayed-on asphaltlc membranes Is usually done on a subgrade
which has been dragged and rolled to obtain a smooth surface. If there Is an
excessive number of Irregular rocks and angular pieces, a fine sand or soil
"padding" 1s necessary for good membrane support (Bureau of Reclamation,
1963, p. 81). Covering protects the membrane from most mechanical damage.

A special deep penetration formula of liquid cutback asphalt was applied over
natural-on-slte soil at a rate of two gal yd-?. The seepage rate. 1n this
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Tht Asphalt Institute

Pa. County Thinks Asphalt-Lined Sanitary Landfill Will Prove Win



MIX SPECIFICATION AND
DESIGN VALUES
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. 'HC raoeuEu of solid waste disposal is one of the major
I dilemmas of our. clean-air-and-clean-water-conscfous

society.
Nearly every community faces It Some cities near the

ocean dump garbage and pump raw sewage Into the sea.
But 90 percent of the solid waste in the United Slates Is
disposed of on land. In years past. It was simply trans-
ported to an open dump and burned. But not anymore.

Open dumps are being replaced by sanitary landfills In
which layers of waste are covered with layers of earth.

—Afterwards the landfill can be converted info parkland or
I T^"** some other useful purpose. Yet, even sanitary land-
t {-ilk;tn pose a pollution problem. Rainwater draining into
' .jntamfnated material can carry It down Into the ground-

water. This leaching process can pollute wells and streams.
I [The Columbia' County"Solid Waste" Authority'in Pennsyl-
j vamffhas overcome this leachate'problem^by'building an

asphalt-lined sanitary landfill that meets stringent require-
tnts established by the Pennsylvania Department of En-

: ,/on mental Resources.
i The facility, called the Columbia County Sanitary Land-
1 fill, is located on a county-owned farm four miles east of

the Bucfchorn Interchange of Interstate 80 In northeast
i Pennsylvania. Built In stages, the landfill will eventually

grow to 50 acres in size. The firs£ stage, completed last
June, consisted of 1.8 acres now nearly filled with waste.
A second stage of approximately three acres was paved

' in July, and a section of about the same size will be built
1 thisfalL

From his office In Harrtsburg, Mr. Lubold providas Institute engi-
neering service In Pennsylvania. He jolntd the Institute In 1966.«.
and Is a civil engineering graduate of Panntylvania Slate Univer-(
tiff. A specialist In highway engineering and materials, he was
previously wilh ttie Pennsylvania Highway Department

Columbia Asphalt LeTpOrauon, of Bloomsburg, Is pav-
ing the second and third sections, bid as one job. Tne
work Involves preparation of the subgrade, Incorporation
of trench drains (a trench backfilled with stones) to pre-
vent hydrostatic pressure, paving a two-Inch dense-graded
asphalt concrete lining, and placing a 0.75 gal/square
yard asphalt cement membrane. ''-

A conventional paver places the hot-mix which rs com-
pacted with a vibratory roller. The asphalt cement seal is
sprayed in two applications over the paved surface to
ensure watertightness. The distributor has a 12-foot ex-
tension bar.

Leachate draining to the asphalt lining is collected by
pipes which feed into two large holding tanks. It Is then
pumped back over the landfill to speed up decomposition.
Eventually, leach*le will have to be shipped to a 'ay/age
treatment plant for further processing. v/f|/'

The consulting engineering firm of LeVan. InOL, of'Har-
rlsburg. was engaged to perform a feasibility study
later designed the facility to meet state requirements as
set by the legislature. *

Projecting the rate of applications made to the Pennsyl-
vania Department of Environmental Resources for sanitary
landfill permits, there are indications that upwards of 7CO
sanitary landfills could be required within the next decade.
Assuming a median site size of 100 acres. It Is quite pos-
sible that ever-Increasing volumes of both industrial and
municipal refuse will require an additional 70.000 acres
af engineered sanitary landfills in Pennsylvania alone dur-
ing this ten year period.

For M eump/e o/ how en abandon** grtvtl pit enrf rock qutrry
wn converted to * ttnittry ItniJtiil. see arf/e/e. "t/ne It »nd Put
It To lf»," In April 1973 issue ol Asphalt m»g*zin».
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Lanchnttr Corporation'9 landfill facility demonstrate* tht application of tht hot-mix asphalt lintr. At Uft (light argaj is the
prtpartd subgradt rtady for paving. At right is tht hot-mix lintr with tht 14 inehts of cltan tartk atop (ntar background) and
tht landfill materials being placed atop it (right rear).

Hot-Mix Keeps Landfills Sanitary

•nitary landfills arc sites for
the disposal of waste liquid and
solid materials, there to slowly
decompose safely and out of

.t One big problem with sanitary
.andfills Is keeping them sanitary.
Precautions must be taken to avoid
any contamination from waste
materials getting into the surrounding
environment, particularly creeks.

rivers and ground waters.
The State of Pennsylvania is taking

large strides in the development and
construction of proper sanitary landfill
sites, and one of their quality in-
novations has been the use of hot-mix
asphalt as a landfill liner. Hot-mix is
proving to be an ideal barrier material.
to keep liquids in or liquids out; in the
case of sanitary landfills, it does both.

Hot-mix makes the perfect liner for
the landfills because it is easy to put
down, follows the contours of the
land, is not subject to breakthrough
from compacted objects (as many films
and fabrics are) and makes a liquid-
tight seal. This latter point is especially
Important In the- containing of
leachat*. a liquid residue which ac-
cumulates from the landfill optrations



3 is. in mary cases. collected and
.ted before release into waterway*

»r re-u«ed as a wetting-down agent for

>er important Pennsylvania
h . .ient has been the usage of a

1*iu«rd highway wearing count. ID-
tee table for composition), for tht

andfill liner paving. Although this
ijixturt is not a "hydraulic" mix and
fj es' not met! permeabil i ty
e^uiremcnts. this* is overcome by
reating it with a seal of AC-20 applied
il i quantity of 0.6 gallon per square
f :d in two applications of 0.3 gallon
»r square yard tach.
J ~*y formulating this mixture around
I- Pennsylvania Department of
Transportation ID-2 specifications.

!
nnsylvania Department of En-

anmental Resources (which has
urisdiction over sanitary landfills) is
if«ured of receiving quality material
i] 1 workmanship and also led to an
xunomic advantage since contractors
ire dealing with a familiar mix.

f± leader In tht concept of quality
; (" operations is Lewis R. Frame,
i ^r the Lanchesler Corporation's
;itt ..*ar Honey Brook, Pa., (about 40
Tiles northeast of Philadelphia). The
i; mmercial Lanchester operation
:uvers some 525 acres in all and has
Df in operation approximately 16
-, >nths. At expected rate of use (about
i'.JOO tons of refuse accepted per day),
its useful life will be approximately 25
y us.
' "From the start, I thought tht key

element in a tandfill operation was to
;! the job right," Lew Frame said.
' ince ! intend to be in business for a
long time, want my facility to be an

et. not •) detriment to the communi-
and a!«o havt to meet especially

j t* - .?»n t environmental con-
;r4cr«...jr.<. it was imperative that no
»| rners bt cut in our operation. Since
this facility will also be handling
hazardous materials, il was also essen-
, il that quality and care be used

• ^u^^out." How well he's succeeded
ii «!s can be seen by the fact that
* ^ -s received numerous writeups in
...Jjfczlne* ind ncw^pipcrs commen*
ling on the quality of his operation,
1 us received visitations from en-

Pa. — Wepring —
Passing

Sieve-

i/r
3/r
4
t
16
30 • '
50
100
200

Bitumen, % By Weij
StOM

Slog

ID-2
Required

CompeiitiMi

100
80-100
45-80
30-60
20-45
10-35
5-25
4-14
3-10

,ht
4.5-g.O
7.0-10J

(Abovt) Pavtd landfill life near Btoomtbur$. Pa., ready for landfill opgrations to
btgin. (Btlow) Stalinf tht hot-mac finer withatpray application of AC-20 ia pre-
vent liquid leakagt.
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Environmental

Liners
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...because whatever you put
into a pond, reservoir
lagoon, or landfil l
you want to keep there!



I
was used for water-proofing]
long before it was used nfor load-bearing.

Thousands of years before. Asphalt
or "pitch" in its natural form, caulked
the seams of the world's sailing ships

and weather-proofed the rook
and walls of post-cave domi-

ciles. In the days of the Pharaohs,
asphalt was used to mortar to-

gether rocks laid along

the banks of the Mile to prevent ero-
sion. Even earlier. It was used by civili-
zations of Mesopotamia and the Indus
Valley to waterproof temple baths and
water tanks, notorious for plagiarism,
the Romans borrowed the idea for

1 Recycling and composting non-toxtc waste
materials by a natural drying process

2 Atiudtngton, Michigan, water storage facility,
water pumped In during off hours la released
to run electricity-generating turbines during

peak hours

their own baths, reservoirs and aque-
ducts.

It wasn't until comparatively recently
that John MacAdam engineered mod-
em road design and "paved the way"
for the use of asphalt In its familiar
load-bearing form.

Today asphalt is again finding favor
as a material for storing and process-
ing all kinds of materials because it
offers both essential properties—
water-proofing and load-bearing.

Hot Mix Asphalt liners take on the
toughest Jobs—keeping sanitary land-
fills sanitary; storing toxic materials
and preventing their escape Into the
surrounding environment making It
possible to treat and even recycle liq-
uids and solid wastes; and, of course,
keeping clean water clean. Mo other
environmental/hydraulic lining mate-
rial even comes close I

3

j
3



All things considered, there's only
one possible reason to use anything other than

• asphalt for your containment system.

D
0
c
D
D
D
0
0
0
0

i

land Hutetaala or fabric
biMKlfjK»ba*ttto

front.

LIOUI
peaetrate

UIDS
Flow, you may question tMa state-

ment hnomring that asphalt pawmerrf
on streets, roads, and parking lots
especially seem vulnerable lo certain
liquids. But this vukterabMty Is only
through cracks In the surface caused
by oxidation combined wtth steady
traffic. Used as a liner, there Is little V
any oridatton and. of course, no steady
traffic furthermore, to virtually elim-
inate porostty, a higher percentage of
asphattfc bMer b used and the mate-
rial more densely compacted. Oener
aUy. liner specifications require vokta
of less than 2.5 percent which to wd
within Installation capablrldes.

ASPHALT
to piiMcture proof

Membranes may do the Job well
enough, fora while, rtowewr, they suf-
fer from a serious drawback—sharp
objects may puncture them and con-
stant abrasion may wear holes. Worse
yet you re not likely to become aware
of leakage until considerable envi-
ronmental damage has been done.

A HOT MIX

There are two dhiicnaloiia to the
matter of staying power. First your
Hner has to remain bnpcnnDBblc for
as long as you want It to. Clays, for
example, tend to break down and lose
their leak-proof properties rn time.
Then you also face the problem of
unwanted plant life taking over. Be-
ing Inert and stable. Hot nix Asphalt
minds Its own business.

Second, your liner may be subject
to waves or currents, and rTs always
subject to vertical and lateral pres-
sures. Wtth Ha Gompreaslve

these hazards better than any other
material. It may scrunch down a btt
but H won't crack!

ASPHALT.
Environmental containment sys-

lems are. after aH. baabtt with curves
and undulations as well as flat sur-
faces Ponds and lagoons, those used
tor storm water control and perhaps
aesthetics, are larte to be deltoer-
atety Irregular, with bumps and
mounds along the bottom and skies,
and a free-form shoreline. Mere's
another way Hot Mh Asphalt excels.
It can be Installed uniformly over
almost any terrain configuration. (As
you know, rigid liners have special
problems with thbl)

ITS.
•Hikea eBay to clem

Anyone with experience . . . per
haps sad ejiperie nee ... with any hind
of longterm containment system real-
izes II has lo be cleaned out periodi-
cally Flo problem getting equipment
In (and out!) over a Hoi Mix Asphalt
liner Something else Is worth point-
ing out. Because of extra compact km

during Installation, the surface of
a Hot Mix liner Is smoother than
usual which makes the actual clean-
Ing process easier.

ASPHALT
force* wttfc vaMte

Asphalt can handle toxic materials
normally difficult to store. Including
sludge, brine, coal slurry, and many
Kids. This means that whatever you
put Into your containment system
stays there as to rather than chemfcaBy
altered.

rnai aH tMa It wowM aee* that
Hot NU Alpha* linen survive

which, you CM weH beHc ,̂ la am
Joke hi certain location*, neither
are freeic-thaw cyclca hi ajortheni
a«eaa. Both fcaida of aahnai phe-
mamrmm wl* deaOoy «ay Material
loo fragile or rigid.

*jpha* wM aawfre laftact be-
ca«ae IT* JteriMe, aMe to abaortt

fag Ita eaaeaftlai properties.
On* further H«*TlMianI-tMB»-

Hat lo any property owner- la
WCD^ Vegetation caadcatiar a

•awr hater and nan thoKwgUy
UMM a«y other eacNn; Bdbre kv
abNBtog aagr laaer yoai ahovM ater
Hae the Hndertytag gmwd hot
——— —•- f——;-"-- -ntntia^ ——
ant be eMOHgh. V yoMr aa>er i

and hehlnd. BOOM yomt Hner
•pftaga leaka-tat» oftheail - the
•ew growth eaJaigea the leak*.
•md. addhtfl kMMtt to aa>vy. dog*
the aalMlui of yonr aoad, lagoon.

BEING inert. a-pMR
docMrtUlnt drinking

J *tlw Muagr ftrMlon Irralmtnt ftcMy

This b a specialized attribute but
critical (or reserwlrs. nothing gener-
ates uproar faster or more vocally
than Langy or discolored drinking
waterf no wonder Hot Mb Asphalt has
been lining reservoirs and dams (or
years.

'Certain petroleum lotve
tan aftrd Hot Mix ttnrrt and olftrr torlc
llqufds may jffn I certain types of aggrr
gales



The EPA decision
acknowledges
landfill liner
experience

Citing more than 30O 'problem"
landfills, some of them endangering
the health of thousands of people,
the environmental Protection Agency
(EPA| has banned the use of day as •
primary llnei for both sanitary and
hazardous waste landfills. tPAs view
Is that pollutants enter the pore struc-
ture o( clay and eventually work their
May throuc^v Such linen may be water
retardant but hardly water-proof.

If natural materials and fabric mem-
branes don't do the job. Is there solid
evidence that Hoi Mix Asphalt dor*
do the Job? CTA thinks so. listing Hot
Ml* Asphalt as an acceptable liner for
sanitary landfills, but let's see what
experiences and results prove our
contention.

FW/lUuthari ten years ago Penn-
sylvania was lining sanitary landfill*
with asphalt Their standards are
wktefy used In other states today

PENNSYLVANIA
was also a leadei In developing

'closed loop" treatment systems. A
secondary pond collects leachate*
drained from the bottom of the pri-
mary pond. They can be kept and
released from there or sprayed back
over new effluents In the primary pond,
collected and run through the loop
again until ready for release, hot Mix
Asphalt lines the secondary pond M
well since It does require frequent
cleaning

IIUT PlIX Asphalt replaced
concrete years ago In the Ames. Iowa,
Solid Waste Resource Recovery Sys-
tem, the first lull-state municipal lacll
Ity producing refusexlerKed fuel for
an electric utility. The garbage con
talned so many jagged edges and abra-
sKts (hat other liners—proprietary
surface mixes, trap rock epoxy. and
even metal-Impregnated pec-soon
wore throuuh- finally, and In admit-
ted desperation, they tried an asphalt
overlay on one section. It worked so
well they resurfaced the entire floor
with asphalt and found It lasted two
or three times as long as any other
material, in the long run, asphalt
proved about fTVE TIMES LESS EXPtn-
SIVC than any other liner material

V vWL Arms to Kentucky learned
that Hot MU Asphalt makes the Ideal

base for coal storage piles at termi-
nals Asphalt contains the coal and
provides a load-bearing surface for
getting It in and out, and also keeps
It from absorbing ground moisture.

SPEAKING

S«u»ge tenilon topum! HMIHeM. JVui H»*.
• luptctl tmjH-communUy Iruiinew

of storing coal,
coal slurry Is one o) the trickiest of all
materials to stoic and recover of all
onpnlc fuels, if s messy and unsightly,
and there's always the risk of Ore If
the coal dries out. The most effective
system Is a pond wtere the slurry
stands until coal solids settle and
excess water can be skimmed off the
top. In Nevada, a 20-day coal storage
system consists of lour ponds about
400 feel across and 40 feet deep.
Hot Mix Asphalt of course, was the
only practical liner ... Impermeable
and strong.

UndHw stuuftia trencti KcoUrclmi
ttflt Into coWctkwi pond

1 Ponds make a great amenity
but they're
a pain in the...!"

husint" |iri!|c( I- h.ui1 tu s t ' t > ' i
t'^lrOMniL1 nt.ii crni M.\ lot Mum
rri,iiMili'M1l'l''l I'li'V IMIul.il i INir
putid-i rttii' [liv up|n>rt,ir'iu 1,1
rune n-liTilioii wiihi ,ii-s[lnt'^
pro|L'Ct is I'lil'aiu t'd In .1 piimt
Imr- . t I T , 1 l d l l l l S l , J ( H ' l l i l , , ' K U I .

il'si,4>. ihri)ii(ii;lht'prnpi-rK Hill i
IIHl IS IIIOFI ot <l hillluT1 CdHls

crt-eKs hdii' In bf 'tMinl,iiiu-il
Ihii r.iiii'il Ilif ijneslioii .11 in
aii'l tor hii* nun n

Uif liim i-n.iiv Hoi Mn A-[
riii-i'l-i .i'l tl>e ili--.ic.il in-l,i'l,iti.in

Hituv\ wii.-u.-ip.>-,,',i i

K. HllH.'lll H>s, ot !•,!> i|FI

,l!N,ili' p.>',!',IS,l-|ih,lH.Hl-

*|H -\splMll' VOII II llhl- Hi,

I inn ul slien(|lh. durability lle*i
biiil* ri'SisUini e Id hdfdrdous
mjlriMls anil ol i ouise. iiiiprr-
mcjlulilv one nii((ht toonrter HhV
Hoi Su Aspndll hdMi I been usi'd
jll dliniti In lm<- (OtiLjinmcnt s\>
(cms. In J wdv. jsphjlt is the \K-
Inn ol its oun SKI tfss ds thf most
pliftuldr nudHdi pJvniLf rndterldl.
ILs liidd hearinq jtljibutc-. tend to

PiUemcnt
-\ssorMtion

Hot Nix Asphalt
is the answer for
those unable to
afford complete
treatment facilities

Smaller coaipantea and local
governor ajt< are caught In the
bind twtwee» havfaa to treat Mate
•MteftabetottHery and being UM-
bte to aflbtd a tertiary licatMMnt
toclltty awl KB •MOciated cbeMt-
cal*.

Many coaMUMWea have cam-
Mmcted mexmOam lagooaa Ma tog
aBpha* M the liner, M the ETA
Maaeat*- * •*»» approach la *̂ M-
cMllMrewhtfcby cwtota plaiiN m*f
tawd to reduce 0*10901 and pbM-

1 dllritiutfs.
t And. understdnddblv, people
•I hdve been inclined lonjrrts whdt
s thrv per(eii«<t ds less tosUy al-
\ lemdtlvrs. That these altemalh**

E dont uurk ... as f.PA points out
r ... prompts us to lake a closer
i look dt Mot Mix Asphalt, to see it s

ttir most cost-effective
mate rid I for liners.
Keally the only male-
rial now.

•cre poadjuat three feet deep aad
toed t*h anphall caji treat the
••ueal fleneraftetf by 9OO peofrte.

flow. otganUaUoMa with Marten1

weww haw* aa acceptable alter-
BMUve to expenahie ti'tatiaitat
paaata. Tbey can «wn nooiMt aoaae
of their tmeabacM* by hwveatavg
the pratda-rlch plant* -urttaHa,
bullniahea, duckweed, or water
hyadnUw-and whig dMM far ant-
aulfeed.



APPENDIX J

Hazardous Waste Quantity Calculations Based on
Materials not Delivered to Pagel's Which EPA

Included in its Estimate; Summary of
Alternate HRS Scores
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Hazardous Waste Quantity Calculations Based On Materials
Hot Delivered To Pagel's Which EPA Included

In Its Estimate

tl. 75-33 Gale Products

12. 75-34 Commercial Wire

13. 75-35 Belvidere Hardware

14. 75-36 Automatic Electric

#5. 75-37 Automatic Electric

16. 75-80 Midwest Plating

17. 75-81 Midwest Plating

1,592 gals
54,080 gals
____(1040/wk x 52 wks)
55,672 gals

18 55-gal drums
(Metal hydroxide sludge)

[900 gals] (18 x 50)

20,000 gals metal sludge

16,000 gals caustic sludge

18,000 gals acid sludge

16,000 gals plating waste

4,000 gals plating waste

130,572 gals

40 C.F.R. Pt. 300, App. A, Section 3.4 conversion factor: 1 drum * 50 gals

130,572 gals -f 50 2611.44 drums

2737 drums (final EPA score sheet)
2611 drums (material not received as calculated above)

126 drums

HRS score for Hazardous Waste Quantity of £



Appendix J - Summary of Alternate HRS Scores

HRS Work Sheets

Ground Hater Route

observed release

route characteristics

depth to aquifer of concern
net precipitation
permeability of unsaturated zone
physical state

route score

containment

waste characteristics

toxicity/persistence
hazardous waste quantity

characteristics score

targets

ground water use
distance to nearest well/popula-
tion served

target score

Total Ground Water Score
(includes multipliers)

EPA 1984

45

NA
NA
NA
NA

NA

NA

18
6

24

9
30

39

73.47

A*

0

2
2
2
3

9

0

18
2

20

9
20

29

0

Scoring Based
B*

0

2
2
2
3

9

2

18
2

20

9
20

29

18.21

on
C*

0

2
2
2
3

9

0

12
2

14

9
20

29

0

Facts
D*

0

2
2
2
3

9

2

12
2

14

9
20

29

12.75

TOTAL HRS SCORE 42.47 10.53 7.37



NOTES

*A = best case score for threatened release of arsenic

*B *= worst case score for threatened release of arsenic
(substitution of 9 for targets based upon 0 score for distance to nearest
well/population served would result in lower worst case score of 3.26)

*C = best case score for threatened release of phenols

*D = worst case score for threatened release of phenols
(substitution of 9 for targets based upon 0 score for distance to nearest
well/population served would result in lower worst case score of 2.29)


